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1. £ 

^VS3)swsi/0/_b ^ssuu 6 £0 (LpsmrDiumsu&j urr/jp^Q^uGurTii). 
^gi/0637 s,sst&o uusp&sh rffp^^lsv Q su srfl &&£<sir>£biLi Lb, 

QsULJU^SSl^lLjlb £([J}lb STsZrp] 0/_D<S(00 Qd,lfllLllii. SjGfrSJlIlb 
@0 QurTQjj<sh <oTifliLiLb(J>urT&j Qpq^ussiu pmb urr/juGumb. 
LDrjLb, arrtblgib ^ysvsvgi @,u u pp&g^iq-iu srp^u Qunqpsh 
<oTifl rjjprrsvi ib> ^uGurr&j pLbLDrrsb Q p 0 u es) u <* &rrsm 
(Lp UJ- U-l Lb . 

670/ 6^0 (o)/_J/T063)6770 ^LJ Upp<i<9^LpUjprT<9i 

tSysmosTg&jLJ QurrtgLb&iQpib l£ 1& & fflrfihu unsmiS,&,srrrrsb 
^6570/. 6^0 pismGsmrrsiSl&mu 65) 61/00/ <s<$n.L_ ^supssips, 
&rT6m(Lpui-UjrT& l i. ^s^&&srrl6V pnppj<i(^Lb QuupuLLu 
sussis,s,sn s^shsnssi. <jy su p $ sv Qurf^isunssr, ^i&Li&ib 
& rr sm lj u (p) ib ^jpsm(p) su 63 ) <* <* dr arr/jusm Loppjib 
smswiLp^sb ^(mi&&sh. 

<S/777L/637 ^t^jsuruso ^<Sij)®0657 6T65765)//i) g)(5W(o)(SW/T0 

61/65)<S <J)/6p/61//_657 £g) 63)6357777 (Lpiq-lLjli). ^<S^®0<SOT 0/i)63)/_Dc# 
3rpr& 2-srrsn &rrpiL)]@o £g) 0<s® /D0/ . £g)00 $J!J6®st® 

^^is,3u^pib Q&QLjLbQu rr&j Qsuuuib 2_»l/7S) /D 0 / . 

637 Q/D L_ /7®g 6 OT ^ smy SU rr Gpl lb g)657 ^ 633); 67/ 7_ 637 

£g) 63) 633700/ (o)61//jz_/063)0 16irL7i« (Lpiq. ILj ib> . ^cS, 

^1/ @1/ <* <S 6 $ 657 Gcf/jc* 63)<S 0 OJ Q 61/ zj U 0 63) 0 IL/ lb US V 
ffLDiurijsiSfflsv QsusiLl^pssipiLjib ssmurr<i(^Slp^i. <3]pp 
G>c9 : /7<S65)<S(75)637(3u/T0/ Sjpu(^\ 61/0/0/7637, £ 5 . 

LDijLb, < */t® 07 _d Gurrshrp ^uupp<i<9^Lpuj QumgLb&srrlsv 
r§!ssipiu &rrirusisT ^6^&&(Qpib ^<®Jy)go 6 w ^smiSiSiismib 
^)0<s07_b. ^)/50 <jy 6 p/<s<s 6 rr spsvrGprr® spsZrpj £g) 65) 653700/ 
^Lpsvis^pj (Molecule) 6T657 65)7 /i) ( 0 (A£ 61 //T<S 2_061/7_D Qu 0 U). 
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LDrj^^^jLb <s ll £Lp<sv &&».£]& dr 

rjjl <sm p iu ^ <sm)i & & <sn gtt & Q <* rr sm i<j_ 0 <* 0 m . fg)[5{5 

^sv&g^pj&sh ^jsnsmrB^i $i_L]Qurr(rT)<5rT&GrT ^Sldsrpssr. 
$l[5£5 $i—uG)urT([f)LL&dT (&)6rrl fr&ff) iu rra ^jQ^sn^ihGurr^i 
^<s^«g6OT ^|py<s<s(6]7ji_6OT g)s3)s miurr&ti. ^ssrrrdo @0 
ld [ jG> ld n arr§>l£b(J>LDrT (fo,® (pppuuQLbGurrgi , Qurjhu 
^GO&d^pi&dr ff)pj ffipj ^Lpsvia^ipjsisnrTSi ssmi—rBgi ^snsu 
(^l/tsw GumLjGiirt&QGurr ^sSUurrsiGsurT 2_0/_D/77pyii). ^jy/jcS 
^sfiluSJev 2_6n<5n <®/t/tl/sw LoppjLL <sn<swL_[jM)<5w ^(mi&&<dT 
arrprflsv a_<syjw ^<s^® 06 ot ^smisi<3iGsmT(h) ^jsnsmrB^i 
QsuuugsingiLiLb Qsuerflff^sn^iLiLb ^(5mi_rTa(&)Lb. 

£§)d/<si / rrpj ^j^iGurrdsrp ^sfil&dr, ^tS^goG ssrrrQ) 
^jsnsmrB^i QsuuugsingiLiLb Qsuerfld^sn^iLiLb ^q^ihGurr^] 
<SJipu(^l<5U^]^fT6iT fi). 


S,uupp3i3^L^.uj QuTQ$L_&(cif£<£(&) l£1& <jy0®6U £g)/5<5 
^sfil&dr upr^l <oTifi[53}l Qsuuu^sn^ ^(smi—T&i&jLbGurr&ti, 



< 3 lt 5{5 Qeuuu^^dsr &rTrT 6 mLC>rT& <jy 0 ®<si) ^p3>u 

QurrqjjiL&,(§ti)ih ^uuprfil&Q&Tdr^Lb. 2 _^/t<sot^<$)/d 0 6£0 
< */r®^@sw sprr£§)l<5V Qpd^LJsnuu upp snsu^^rrd) <jy0y 
Q&rTdjTlj&Lb Gl&TI&Tj&LCi IT'S* <S /T® £§) (SOT L®ff) U0@cS(6]5cS0Z_b 

urjGLjii). 

spQi) <*/T®^(Kr>^ ^uupp<snsu^i3dsT Rising smsuggi 
$thJ& 6 YT <oT{5£b<5ir>®ST 3> IT §>l &> IhJ 3> S3) SfT G S1J Sm(h) U) TOST fTSVI LT) 

$UUpp6lS)Gl]&&<5VrTLb. 6 £0 ^/Tjy <sm 6 V u5l 6 V Q/ 50 L/L/ 

upifi&Q&nsmi—rtGO Q&rri&ij&Lb Q^rr^^LDrrsiLj urrsSl 
@0 <S/TL_65)i_(3iL/ <o77$c50y Sl5?/_SU/T/i). 

G&LLu£BpG& ^upgrrsi £g) 0 <i® /D 0 y ^jsvsvsu rr? 
ssmsnLDuSJGsvGuj Qpq^ULj spQTj ^ u&>d,rrG5T sShs^ujih. 
QpqjjuiSUsisT <jy0®6U /_DtS<®syr <TrpGpiT(Lpih Q si/0 aeusmiirTa 
g) 0 < s<s Gsusm^Lb. 

psvsv Gsusnsniurrs, Qpq^ULj arsvu^^Usv 

upprr&j. <y> 0 u p p & iq. tu Qurn^sh, upp&d^iq-iu 

^ sn aSI p 0 non Q su u u &> on 3, <jy em l_ / j < 5 rr sv 

ldlGQjiGld ^[B^u Qumr^erflsv 9> G^rT&rrpjLb. ^ssrrr&o ^y@<* 
Qsuuu^sn^ ^V 0 y <jy<Kr>i_uj (Lp^&Shsb Q> G su sm® G ld? 

toTLJUUf. $5 (Lp^&SlsV SJ/DL/L_L_ 0 y? S ^0 LC,G5f]^<5TT^rf<5TT (Lp^&SlsV 
^ujuuppsnsu^rfssm? 

^jsvsnsv, LT>Gsf]^rT3i<sn l^lEIuSJsv <surTLpsu^p(^ Q si/0 &msvLb 
(Lp&srGu {5 ^@r 5 $ 5 l(i])a&lp§i. 400 lEIgog&ujqst 

(LpSTT, SUpSSTTL- r^SV^^ISV ^/7S1//T ^jSSUhJTiSn SU TLp p^G U Tgl 

<TTrBGprT(LpLb ^snsu { 5 uup nfl <oTrfliLiLb sumuuq 

&> IT <5U IT li] & (ah <S4 <5 in GIST £ g] LD 6> L] U IT) p 3> <9m. iiy_ ILI 

ldituQ z_j /T 0L_<s<sy77T<si) ^sstsdsu. ^<ss)su sijpcsm® 

^j(^3i(^ ) il>Gurfg ) ]il>,Qsu(^ ) pmLs,(sn LDsnLp Q u iu iu rr ld <sv 
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g)0<s0Lb(3L//T^y/i) ^uupifi&Q&nsrrsn <jyl$)<sii) suruuuLi 
£g) 0 u u S 3 ) su . u u uj-Giu LCxsmLp su [hansyi ld . ^gy/jjg 
QLb&,fhj&Q<snrr($\ tisv ^ldiuld lE sirsisT&vi ld suq^ld. 

<jysp/<s<ss?r>s)T still— tirfliu lEI sm sm smya a srrl sir (Electrons) 
spitii—ggrrsv, lEIsxtgstgo Qsuuug sing ilild QsusEl^^&u^iLiLb 
a_sror/_/T<s 0 ®/D 0 y. lEIsxtgstgo <s £0 ldi 73,<smd,3, ^rrti^LbGurr^i 
<jy< 5 <sOT Glsuuuggrrsv lduld ^uuppsvrrLD. ^gy / i p 

Q/ 50 L/L/ ld/d/d wrjriL&(Qty&(&)Li urjsti stismijstid) <jy 0 / 


‘.S/T itiQjip ^SiSVrTLD. ^QptilSV Gsupj <oTrhJ(&)Lb ^LJUpp 

LDrjrii&sh ^svsmsv srsirsi nuE rjjlsmsv suqpib sussipGiun, 
^svsv&j <3fii>3,3> amtiQip ^smiLi ^snstip(&, 

USOLDLLSST LD S3) LJ) Q U UJ !Lj lb SU SS) IjGlU rT SHTlti(p)p $£ 

<sysmsmuj(3>su ^ssisssnurr^i. 

LSlqjj&ihJ&sn <*/tl_(5)<5 ^u5lp(^ / 5 (J) si5)si) LDrfELi^iQsirTsmi—rr&o 

tSysmsuiLiLb STrUp&j Q&pgiuGurrigLb. tiitii—ppitii— <jyss) ssrp^j 
itiq^sifhjsii^ti stissirtsti&o QrF,qjjus5UJ&, &sm(p) u ili li u isy ld 
< sy&>l®Sl(rj)r 5 &j stisvtil spuj. guitiaasi/Lb &pp}&Q&n<sn(§n)ii>. 
@0 LSlsvsviusir ^sm®&(Sfi)<&(&) (Lpsir surrippp ' GsunrutilstihL' 
(Hominids) STmsjiiUj ^rntiusirT sv LDstilppsi^piE Qp(pusr>u<i 
&sm(p) uiupgi spiqssmijgisn. 

(5 smd rr lSI ssfl l_ <* syr ld p p lEI qp a r£j & sm srr still— 
&rru}ij£&>lujLDrTasijLb ^ijsuLDrrsis^Lb ^qjjpprrri&sn. 

tSysmij l£I ®SI iLi sir ^s33r@<s(snj<s(0 (tpsw, /_£)<* /_£)<* 
Lig&j&rTsElujrTsisT GsunmElstilil. £g)sw i-C<s<ssyr surfLpppssiri. 
tSysuijash ‘(5s wrrGLDrr srfj&i—siv' (Homo erectus) srsirpj 
^svi£&&uu®§>lprTij&sh. ^ ssirrso ^sufrash pp&rrsv 
LDstilp/jash <3isnstip(&, Lip^l^rrsEliurr^ gg)svsF>sv (pp&rrGO 
LDStfl pij&(Sfi)<£(&) ' GtjMJrrGum Q&uitiiusisrsiv 1 (Homo sapiens) 
srsirpj Quiuij. rM, ssmsoiti (5sm9/t(5/_d/t srrjai—srv ^ststld LDpp 
rflsvp^lsv su nip pp /_fl0<s/i/<*s3)sir still— Lip&tl&nsEliun&Gsu 
®Q5PPg}. 

G<jM)rrG>LDrT srijgii—srv ^ssTpti^pqn, 9> uprfiluj uiupsmp 
still— 9> uprfiluj ^ ijsuGld ^i&>l&ijm& ^j(ppp^l- <jy< 56 w 
LqptiA&nsSlppssrQLD <jy/ 5 <s ^psup^lp^i <s rrusmih. 

6 £0 <s/tl_(5)<5 ^ ^smsmps, itipt^ti gsmpuSld) 

^ri](£F)LDrT& LD IJ3> (&) & til & SU (STlflp^l Q& rTSSSTl^. 0<® 0 LD . 
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G>sm?/t(3/_d/t srrj&isrv 0Lp/5S3)^<®syr, ^ijsu lEI^&IuSIsv ^i^sisr 

^(gS'lsb sursg] (g^ylsisyr srijlsu&n3,LJ u mjj) SbicgA^SD ml . 

(&)Lpr5<sir>{5&dT Qurfhusuij&sinsfT sE ?/_ ^ jsuil LEhi&suijasrT 
^uSlpGp? ^LJULgu urrjj&(&)Lb(J>urT§i QpqjjiJLi 

g)fiw(o)sw/T0 (gjUPhi^Lj i_//rsiysi/s3)^(iy/i) un/7^<§)0<s<s<^/T/i). 

&lrr5l& l j Gpuil spqj) s^^fliu^rr&Shumsm (s^ippsina, 

srrfliurr <5 s^0 @ ^ S) ss) iu srQg&j surBgj Q p(i^ lj iSl sv 
QurtL-U\-qjj&,3i6ortii>. (^l^liL/Lb Qpq^LJiSl&v sriflsussi^u 

urrjj£$5l(ty&&6vrTLb. 

$5 stsvtu&j (Lp^&Slsv ^ u3,d,rrG5T s^shpas, ^jsvsvrrLDsb spqij 
sSlssismumli^u Q u rrqgsfma ^0/5@0<s<s6O/77i). ^uQurngg^i 
<3I[5£B& (&)Lpr5<sir>£B&6h Q p(^u /_/ i—Sor sSlssismurr^sussipl, 
<SOT5TL_ ^60 Q U [?l IU <51J IJ & (Gfl) & (&) £g) LJ U LglU TLSSt S) jfil UJ 

Qr 5 (r$ULi&dT ^suijsish ^jssrp^up^, pskTssurnGuj pqpil srsirpj 
(3<5 /Tsar n$l u5l 0 <s <* sv ml . 

S,uupp<l3^i^uj s£0 Qumr^eirfl sir ^dxsv&j snflQurrtnjSfilsisT 
!?)g] u(&)&>Uzisnu ld L— (J) z_d pssflGuj iSlrflp&j ^fssipp 3, 

ymlLg, LDpp U(&)S>l&<sir>®fT <3t[5{5 Qp(puiSlp(^ ^fTpp^lsv 

S3) si/ <5 gj aSI l_ l_ n sv < 3 I[ 5 ££ QpqpuLi urtsurr^j. 

£)n$ ) il/ |y> iu n&>&>&> nsisr ££i(i])&(&)Lb. Quffliu S,ujrT3isijih 

^U3,3,rTG5Td,rT&GLllh LD 17 p I7&J . 

6£0 £) n$l UJ , <S L_ (J) LJ U (J) cS <5 LJ U L_ L_ Q/50L/L/, 

QsusEll^pssipiLiil sipsipusDUiLiil pQpil. LDpp Qufiluj 
LSlQjj&fhJ&sn a^L- QpqpustDul asm® uiup^j ^supi^sEtrpp^] 
<spgj r£j SlGiu £§) 0 /s <s sot . G svd n lEI ssf] il ^jsm LDs,s,sh 
QpQjjLJsmu ^LpLLuf. ^sma,! apfit u(p)pppr7sv ^ uppnssi 
LElqpaihiasn sjajsijil ^sutj&sn lB&j umurLLD&v ^jQpppssr. 
QrBQjjULi £g ) svsvrr p (^Lprjjl<sir>6V<sir>uj<sfilL- GlrstguLi s^srrsn 
(^Lprffsnsv ^6K/Tc*(sv5<*(gij u n<3)]3>nLj u njE $l(r])[5£B§i. 


^(smGSTLBQiih uj,&Lb ^jsvsv. sul- ffosr (&)6ir>&&6ifrld) 

{F>ns$$TLiLJL—i ^fss)rj LSlebsShusir ^smQji&sh ULpssnsuurTssi 

GsMDrTLSlssflLL LD&&srrlsiT <oT<wiii)Lj&<^(j^&(m<&(&) ^iq^SIsv £5 
^LpL—l LJ LI L- 1 &>sifT J£l_UJLb (TljpSil 0<*® pgl . 

G sld rr G ld n ct/t-slsw LopgULb ^surj&smsn si5?/_ 
Li£&>lg : rT@Sl&GfTrT®ST GsMDrrGLDrr G&LJiShusZTGrv ldlLQjiGll ^s^iuju 

LJIJ)&&LJLJ®£$u5J@a&prTlj&6rT. ^SIDSST^^] ^jSSI LL&&(Sfl)Lb 
tfBSSULl STULlLj-LJ LI IUsZtLJ ( jjlLB&JSU&J STSSTUSmS, ^j,u5l [JLL rruSl IJlb) 

^smQ&SHrTas, GlLB/flrB&tj smsu3,$£\ (tyatzlpnij&sh. Gsupi srp^ 
l£ 1 (i)&(Lp Lb , 6Ld,3,sms5T HLB&^&rrsEujrrgi ^rjBrKarrsviLb. 

@,S5UL1LJ U^&&ULJ®£$UJ&>l6V6ir>GV. 

&rrsvLb Q^svsv Q&svsv S) nfl lb rr <s ^uSlsir 

S-uGiurrarij&srT r£lsmpuj aismi—i^iuuuL-issr. 

2-L5rr[j6mLB&>lp(&), QpQ^uurrsv LDmB&Lb 

&LgLB§] Q LDd)SUgp(&) 3rGV LI LD IT Si SLj LL 3 t S3) SU ILI IT Si SLj LD 
gg)(/j)d(&jLb. £g)dy L5pG)&ujGvrT'9i& &6mi_ri5lujL]LJLLLg@a&6vrTLb. 
^ILJULg &S5I LD&>{f> Li Li L—i ssmsLj&sn u ngianu u nsxTLBn&sij ld 

^)0«(g/i). ^S5)3) ^iJLbua.iTSV LD&sfl 3,173,6)1 SSSSmasS] L-/_fTffl/ LD 

^uSJsir Qsuljuld, ssmsElsv 3-shsn g]smSK7r,i£ls,siDsn3, 
QsirrsvsvGsu Q&iul 5 §i. 

(S)mss)iLb fflsv &rrsvLb i£l (L hff,! su ltsst &6rrl LDsmsvsm 

S,iurTso ^g]&&LDrr®ST ldssst urrsins5nurT& ^ > &&svrTLb srsirg] 
asmi—nfilujuLiLLL-g]. LDsmsinsm a_ 0 <s® ^3,sms5i ffisv grTgiu 
QurrQjjL-3iGsHrr($\ &6op3,rrso sismsmmgsruu a_ 0 si//r«<® 
(LpigU-iLD. 2-Gsvrrgi& &gvsv>su (Ore) srsirg] ^su)Lp3,s,LJu(^\S]p 
ff) sv ^£5 nrjLDrrssr urrsmp&sinsn §jiurr sv (^Gi-prEl, ^^sElq^p^] 
Q&ULj (Copper), 3,3irrLb (Tin), g) 0 /_b/_/ (Iron) Gurrsirp 
S-Gsorr3ifiis,siDsnLj QupsvrrLD. 
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£ 5 , usv ^u£g]&<sir>®iTiLiLb (o)<s/ 7 SMTi<j_ 0 / 5 ^^y. grbGl&iUGVrr&g 
9> upsfil gS]u8,^\go (LpL^iusvrTLb. gSQ&glt, ssmGijL] 

G U 3(3)L—3L6LT , <cLJ65T, LD 65f}3, jj& 65) GrTlLf LL <$n.L_ ^]3)] GTrUgg] 
3 : rrLbuGvrr3i3iGvrTLb. £5 urjGU3LC>G0 £g)( 3)3i(3)Lb uiLvAStiGpiib 
<Jty 1$) <Sl5) 0 /j 0/ ® GLTU) /_/ LL Lj 65) <9> ^]G5)^<3 3r 3) 3$) !Lj GLT GLT 

QunqjjiL&GSYsn ^(Lg&,3i33,(3)ii>, gpjrBi T3>3>3)65)3, <ojrr)u( 5)0l$) 
^T3,§>1 601 6363 LL3i3i(6f£3i(3) ^j(T^LDG5)60 2_ 6OTi_/T<S0/i) . GujGOIUj. 
Qu/T0L«i5in6ff <oTlfl3)3) lS13)(3) 3 1 3 LOU 65) 60 6^1 lG®# Q^GOGOILLj. 

^QsrrrsviLb 9> lumsv si5?/ S-uGiu33hej3lGg3 

l£I3> <jylj§)<S/_D/TcS <g£](3)3)3,65T. LL3L3,GLT @,65)UJ U U 33)] 3L3LJ U 33, U 

u uj qst u (j))3>&>l , ^3)] u[je>51 aSI i^mosb arrggi surB^osrjj. 
s^(^)3ierflsv L/Goau Gu33lS)g5)UJ3, <®lLl9 _, 8,uj3 go <qjtpu®Lb 
H65)3,65)iLi QsuerflGiuproi 3iir)3)]3,G3i36mi—65Tij. 8) Grfl 3 , 3 , 
G) lj rr (i) LL 3i srrl <sir 3 mi u 65 > go 3fl[j£8>l6b G 3i 3 iG i_ gij ll 
3irr)ry&Q3irr<5mi_®STij. 

8, ULJGLjGU 3, (£)(&) OTl§)/7/_D63)/DU_//T<S G5)G55TUJ 61 / LL Qs : IU3,3)]. 
<S L_ @ L/ ZJ (J) 0 0 L/ /_/ L_ L_ G 3) (3) LJ LJ IT 3> (3) 3) 3, 3 GO ^gty 3 ]] 

^]G5)GmGU^]LL 6£0 8)3360^363. 

spd/Qsi//70 @®llu(lpll ^sur[3i<sn (LpLGupiu Gtbq^uli 
^]65)GS3uj3llgo 33333 3(^ig5)Lluj33u Gu3tj31^u5)(t^uu383glt. 

(§®lG 133,8^60 83)]6u83(6f£3(3) LLTT3 8 65)633 GLT, 3GLTGLTI3G3 

Gu msirroGU roGopu G u 33)]3(3)6U3j spqjj Ggu 65>go tu 33 
£g) 0 /s £ 5 ) 0 <s 0 /i) . su p p rr so 8,65 )Uj ^ g 5> Gm uj 3 ll go 

U 3jjL£3tf3G3 36363 (Lpl^lLjlG). 8)60 3LLUJIhl3GLTlG0 <oTrflr53J 
G336mijp(3)3(3 ) LL s ^0 (3,88uj3go ^](3)8)go a_srrsir <g£]65TG633(3) 
GT lj) G LI 3 (3) 65) GLT 3, 8) (Lp iG Up £g) [JGm ($) G 0 0 LJ /_/ <S S3) GLT 

GO GLT T[ 3)&>l (3)3360 3LL . l3lT)(3) (Lp3,60 8) ^]G5)G55T33U U lG(jj\ 

<J)/06OT 33LLUG5)G0 ^] LJ /_/ 0 ) LJ U (jj\3)8j ifil (3)3360 3LL. 


GST 3601 li) . ^UJTTGO 3, 3) G 3 UJ 60 33 ^]G5)G55TUJ (Lp Lpiq LL . 
<SyULJIjp G£(3j GSiLiq-GO 9> ^IGOGmiLILb L/L^^SU UJTtG 36^)1 LL 
U3>3>3>3)l GLJlLl^lflGff, 3 {Tpjfj ® IJ3Uj3,S^lf) G}3, 3 GtfmrTp G GIL G [03(3) 
GrB^LJlSlGSllTfyrBg] GrBQ^UGOUU Gu3)^]3,G3i3GLTGLT603Lb. <3l60 
$) U lSlljp3)3> SrGLTGTTl&GinGLT S^0 U3GU)GSTuj]G0 Gu3lG(^\ G^LLuprT)(^ 
GTCjjIggl 61//50/, ^LpGOLL L ] &>UlJ G TF, (3j LJ Lj <® S3) GYT 

GUG13lj3i3i603Lb. 

^613360 GpQl^GUIJgtl 9> ^ GIT) 6533,3)] , LE655T($\ll) ^]^^G5)UJ 

6U63lj3>3> ^](3j&)60 8] ^j60603LD60 GU3G5T360? ^]uGu3(LggJ 
IL13IJ360 GT65T65T QcfUJUJ (Lpl^lLjU} ? lEJ 65T65T60I &3i 3 3LGLj LL 
GguG 3)3(3j 3,3Lj($\3, 8)u5l 3)3i33i61j LL <S/7‘<50/<® G3i36m(^l ^j(l^3i3i 
(Lpl^-ILILL>3? 
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rg6oasrfl 

1 %6S)uj i£l 6 ST 6 ST 60 LDpgULb QeuQprrqjj 9> lurrsv 2-6mi_rr3i3irTLD6V 
g<sm<^&<svg : iurr&GiiLi)^<5mi_rT<£&GvrrLb, 6T65tu65)3,& 
si / s mp ^uShsir a-uQujrT&fii&csn (Lp(Lg $Q])U&>l<zir>iu£ 3>p6)5l6065)60. 
$5£5mj 6 tl 5 u up geireftfl 365)3 lurra a_0si//Tc*(gsi/^y 6L65TU6S)3, 
spmuiBrTuSlpLb (Lp6ST6SUT60^rT6ST Loesfl^p^en 

&<swi—$ipd,rrij3,<5n. 

LDGGflgjj&sh sirosierfl&Sl(r^r5^i 3Q^6Sl365)6n a_0si//T«®sw/T/T<ssyr. 
<®0 si5?<®<*/7sw <s<si;<Kr>6D (3 si/(q)/d/t0 &6V6£i isir ^ipggi, 
3qr,6Sl36S)6n Q&&j&§>l®STrTij&dT. <3juuip ®IQjj 3ni)3,<sn 
s^swG/d/t® spsw/ry s_/t/to_/z_d Gurr&j &rb&dr (^Gi—rrSliugi. ffisv 
&LLUJLb &rb&<srrld) QsuuuLb sv <3)65)63 

LShsinzsfl, ^i/si//D/) 5 ?(oi 5 ) 0 / 50 y ^uQun rfil&dr a_ 0 <si irrSlosT. 

< 3 ][ 5 t 5{5 S, u Q u a tfil & <sh <pQd,®£iib 9> u u p p <* <$*. uj 

QurT(r$LL&6rrl6M Qldsv 6Sl(Lg 5,3,360 <31603)65)3)3, ^l/l//d/ds3)si/<®<® 
(Lp Lf-iLj ll . ^gesmsb, &3)3,65)6n Qsusm^QLLtskrQip ^jmurB^i, 


W 
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<31^1651(^5,^] SlsmiLiLb tBuQumfl&GSYsn Qunip5,3,, ssvjjrB^ 
£g) 6ft) 60 <S 6$ 60 6)51 Lp 6ft) 6)1 3,3)] Q [B 0 LJ 6ft) U 2_ 0 SI/ H <S 0 LD 

6)51 5, 65) 3, 65) ui LL6ftfl{5ij&6h <3ii^l5,3j Q<s/T<smi_n77<s<sir. 


$) 6 ft)lLI 2_061//Tc®<* ^)sw(o)fi3T/T0 6 ULfil 2-63633)]. 6£0 (3)3ffl6S)UJ 
Lorr)Qprr(i 5 (3)5!3lu5l6ftT 0 /<a//T/j^l§)/D( 0 <syr g] 6 ft)Lp£gi 2-pmu5,3,360 
Q 6 UUULL 2— (3)6)1 3(3 ) /_£) . <3]uQu3(Lg3)] <3] 5,3,3, 3J611 3[J15&>1 3)(3,63 
33)3,3,5 <g£j(3j5)3,360, < 3 j&ii ^uurbrj 5 l&Q&rr 6 hq>tyLb. 

££j!J 6 ftftT(b) 611L^l3(6f^LL 3)60 LI LD 3631533 £^6065)60. <^63360 
8)u5l63 2-UGlU33LD <3165)3, 2-(3j6U333 6T^6ft)3Ul 2-65) LpLJ 6 ft) UlLjLD 
6 ULpr£j& 6 vmb 6T633) r§l6S)606S)iu <^/ du @^@ u _/ 0 /. 

prbGurT&ti [ 56 ^ 6 ftT 3 360rii3 6 rfl 60 u 5)3]] ld (Lp6S)p 

&TsyS^/T®si5]L_L_0y. §l&Q[jiL 65)60L-i—p36rfl6b epqij 2 -(j>6033ld, 
o°oU6rrl6mL5 (Flint) OTSwggy/i) s ^0 6ii6S)3 36065)60 2-p3iLji5 
Gurr&j 8,uQurtif)l 2-(3j6ii 3 S 1 3)3)1 . <3i^^uGlu3ri5l u5)3)33^ipiLi 
^ 6Sl&6ft)6fT3, @,Ul3ip33 6ft) 611 3§>1 3)3)1 ; Q^Q^LlLj 2-(3)6U 3§5 3)3)1 . 

lliju QurrqijL-&,65)6n <sp63G3)3® 6^633]] 2-p3iLi6ii^63 
^LpsvLorrsie^Lb 61 p (3) li 65) u 2-(^6ii 33360 3 ld. ^j6365)3)uj 
&rr6v£&>l6v Lorru Qu3(3)6ifrl63 Glcksv s ^0 l5)/t^(3(l/<®/_d/tsw 
£ g) [J&rTUJ 6ftTg6ft)J5U y<*Sl/^SW ^LfiSVLb <3j 65)3, 6T6lfrl&>l6V 
$£Ul5IlP&& 65)61/<®<* (Lp up§>l pgl . <3lg t l£brT6ftT, ££). 

^OT/rsi) ^j6ftTgULL Q [5 0 U 6ft) U 2_ 0 SI/ IT <95 0 LD 
&6VULDrr6ftT(Lp6ft)iD LJ6m6ft)i_ujarT6Vfhja6ft)6]!TuG>LjrT6V LbipQiprrQjj 

Q[5(ri)LJL5l6ftT £Lp6VLb <3165)3, 2 _ 0 Sl//Tai 0 Sl/ 0 y^/T( 5 W. 


13 



2. LDJJlJb 

LD&sfl^sir Op^uiSlm /_/(uswl//tl!_S3)/_ <s> ifirBgl ^6m3> 
2_(iT)<5urT<£(&)Lb suLflsmuiLiLb &rb^&Q&rr<5mi_rTaiT. 6T6$fl6piuj 
<50/5<5 <oT[flQumr^<sh si6m($\i3s,s,uui—ns, suTpem^^rrd) 
QrBQ^usmu turned) Q^m—irp^] sufltu stnsuuu^j 

&su rrsv rra 

(Lp S, dsr (Lp g &S1 6 U , LLIjQLL LL Gsf] <5 6sfl SOT ^ Si c® &) p [5 Si 
snflQurTQ^snrrssi^]. llijll ufmtsxsveuosrdjsish, z_/ 0 l$)<®<syr 

{BsSlija,#,] LLpp ^i—iiisieifrld) 6T6rfl^d) 5fl6m_si(S)LL. sunups 

llijll (<sfi)p(&)) <oTsrrlS>l6V ^uuppj6iJ^rTSi6^LL ^Qs> Qrprjii) 
fftjrrsi snJltLjU) pdrsinw Q&rrsmi—grr&GiiLb £g) 0 <® 0 /i). llijll 
LLS tsfl^mireb ssmsmuu(^)Lb Quirq^i^LLdoeo. gtgsiQgu, 

LLfJS)6ILSi (orffl G) LJ IT(JT)6YTITSi(^61JSiIT c!5/2iVc® (6V7)<®(0 Q—65t5T6LUTSi(^6LlSiIT 
<oT (oil p Si 61/ S3) 60 U-l LL 6T Lp 6)51 60 6IL 60 . ^tsm&iurrd), LLIJLL 
(Lpd,dsiGtnLe (orrflQurrQ^srTrnmgi. 

usd ll rj <* <® lL S 3 ) /_ <® dr < 9 sl l_ / n si 6T rjl tq Lb (5 u rTsj 

Glsuerfluqu^^d) £g)0<®0/i) sni_6ir>isi6ifrld) s^snsn a it if U dir, 
<ss)&JDii _/ 7 ®g<sOT <jy|p/<®<® 6 yr 6T6ffl^rrsi surpifldo £g) 0 <® 0 /i) 
^siemSl^Qesm^) <*sy/50ysi5?(5)/_b. 2 _l_l//d< 5 <$) 6 U £g) 0 <® 0 /i) 
LLpsisuLsisusisfr 6U6S)U sarppj /g/s/ntpei/dy s : pQp smpmLL. 

£g)<$6577T6U, /5(5) U(S)&>hl5ld) £g)0<®0/i) /_D[Jc®<®L_65)/_<®6yr 

QsuuuLestDi—iT,^] ^3,da Qpeo&s^pisidT (Molecules) a_s 3 )/_u_/<s 
0 / gu thj (&) ii> . ^jiiiGsi £g) 0 <® 0 /i) 065 )/d/5c5 ^snsSlstinsst 

^&<sn SlsQ&piii) Srpifl £g) 0 <® 0 /i> s3)sudl_/t^sw Qi&dT&QsnrT® 
Q&iipS)] Q^rrshtsf^uj. s^suoLugosw ^sra)/-s-®s)T s,mju6$)e$T<sSlL_ 
<oTsrrl&>l<d) ^&<s$^®s)ii—dsT Q&qjjil) ^m&r>LL (o)<s/tsmtl_ 0 /. 

iSldsTssrir, p®u u 0 l§)(/ 5 )<s/ 5 ) 0 <® 0 /i) LLijsiSiLL6iLisi6TTldo 
<jylj§)<® ^snsfil son ssi sur/jum ^tmysiSidT Qsuremi— 
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Qp 60 U Q U IT Qlj <5fT 2_0Sl//T0/i), 
Si IT jj Ll sir S> 6tifl LL) r£l 6V> 60 u5l <d> 
Si 0 S3) LL UJ IT 651 Q U IT 0 6fT TT Si 
£g) 0 c® 0 /i) . S3) rSihisisrT 

3 : rTihudo 67 sir pj ll Qc®/t<su<o$6i5?/_ 
(LpUptUITS)]. 6jQ6ST6sf]do, S : rTLLU60 
Q U TJT, LL U rT6QI LL Q 61/ dT6&) 6YTUJ ITS, 

g) 0 « 0 ii. 



£g)650, $IhJSidT 6p(JT) OT/$<®0.®1®)(/5)6U Si6U6sf]d>^\(I^SiSi60rTli>. 
QrBir^u&DU ^6m6ms,s,u iSIgZt gj toTtflrs tb sur^uuirsi 

££l(IJ)Si(S)Lb. 6lft<5pr)L—TJ®06fiT ^ ^JSiSidT (Lp^&Sld) ^iiSyi^^CpSW/T® 
(5c FjjrB&j snTiru6iD6ST gerflGuj si5?L_(5)si5?(5)si/0y^/7sw ^)^sw 


suTuemLb. 


®J&P@ ‘ /-D/TcScS/D’ 6T6irpj Quiufr. supr^l u5J (r$si(S)Lb 

LD/T«<®LLs3)/_<®syr ot/P/s^lSIsw Le^^uSldo ^j(i^si(^Lb siqjjuurrssT 
QunqjjdT ^6lD65T3,S)]ll) 4 LDIJSiSiljl'’ 6T6STU U ($) LL . 

[5 Q])LJ iSl &S1 L_ / 0/ L0 LDIJSiSirfl tfild) ^j([ T)Si(S)Lb cSUTTL/SOT 

<sy<sm}isisi6h tSyemQSTTB&jLb 6TrfUuT5 &j 6 U iej (S) ll . i3 6$T65Tij, 

^V 0 y c^c® <sri5)®g<gy lsw (5<®/rsiy/i) 6u rr uj ll lSI si §>1 p &j . 

snTjjueir ^ 6 p/<®<®(S] 5 <® 0 c® SriuLerrsi ^sSlssitu Q6U6rrluSl(^)Lb 
(&)6mL£ldo6orTg,g,rTdo ^uiSlLpLDLisidT^^siLDiTSi ^jrrrr^i. Lepsisiril £ 
gjem^sndr Qsuuus 1 §)6 uuuits, 

LL> IT llfy , iSl dsi 6ST /J c® TT LL U 60 IT Si 

2 _ 0 /_D/T/ry/i). lliejSUu epeifrl uSleb 
< ®swsw®y Q <® rr 6m up 0 <® 0 /i) 

Q u it 0 (swj c® 0 ‘cS/p’ 6rdsrp] 

Quiuir. ll ij £ stf 6m i— iL si (<Tty ll 
^ djsurrQp 6T fil 6u g rr <d> 

4 LLjJSiSiljl'’ 6T65 TUUlLI—S ]]. 
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r§ 60 ««rfl 


LD/TcStS/p, LDrjLb/sfilrD<sir>&& &rr LL l^gvill £r)<so &puuii>a : f£i3,Gn 
Qarr6mi_& t ]. llulb gujbgSIl- QiLStfGurr&Gipih ^/@<® 

QgUUU 33,II—GU)ILL GTrfllLpLL. GTGUl3gU, LLrj3>GU)d,GSlL- LDjJ<&&lfl(]>UJ 
&gu)Llujgo (oTrflQurrq^srTrraiLj uiusmu(^)Slro^l. 

s_3gv rrsi(Lp ll <syi 9 ®n <gy ri Q&rrps, <* go gu> gu 3, lt gui 
4 rr 3ji &> & sh’ . grr&ju Q u rr@6rrl®Sl (tyrs&j ^<*6 vSI^gugut^ 
sirr/jusir gevflGuj iSlrjl3,Q3,($\3,3)] ^agn/Lsir 33([^ll3u3^i, 
gu ill gu> ll uj rrGur S-Qsort&ib ^Guflpgi <oSh—Uu($\ii>. LD[ja&rfl 
<oT Ship ll 3 u rrgi Grrou^^^JLL <jy£§)<s ^snsSlsonssi 

QgUUULL <^3,3,3 Q&lU<S8)GV ft & §>) (Ogl . Qlj ll> Lf 3> 

grr&j&&sifl®Sl(ri)r5{£i S-3 gv33^gu>^u LDrja&rfl 

lQs, ^guSIujll. 

LD[T<&&rfl ^gSIguuj QsusrrluSli—rT&j; <sy&>l&Lb G^GrrlupLL grjrrgi; 
$[£j&6yt £g) ijgSIgo GTGUigiurTGUgi urrrj3,3 3GUGm<S)QLLGuflGV 
LLrjaafi SL&Gurrgi. sSlirx^ai <* l_ ss) l_ u5) sw 

3,]GU)GmGU)UJ3,3,rTGUT /g/TL 3gUGS5T($\ LL. 

LDp&&rfhi5l<3iT uujgut <®0^) ll3,&git Rising 3GUGm<S\QiLGur3p 
giu rrrflgi&JB Q < 5 rr l_ rii S) gst rj . Qufliu ^gltgSIgo sShp^s, 
3 lLgu)L- 3GU)GLT3, g^L-i—rra gugu^^j, £5 ^Lp lLl <j_, arrrbgi / <sy&>l3iLL 
Li&rTJBSurrrri] llgsutgugsutS Q&rrsm® Qpup gSIQguij. 

rffGupiu ^snsSlsonssi LD[r&&L-6ini_&6h LDjj&&rjhurT& 
LC>mf)]Gfil($\ii>. Gpqjj <^ijrT3,3,G0 (Pound) LLp^rfl&tg) fifii&csn usv 
<g£]IjrT3 ,{£ GV LLfJ3,3LLGU)l—3,GU)Gn OTf^djcS/nS 3GUGm($\li>. 

^S>l&rTGv£S>l6V rSlGUxpm LLrjihi&Grr <^(3)3,3,3,rTG0 gtgugugytgip 
iLrn£i3GU)Gn <oT[fl<iSlGrorTLb gtguluguilb llS^glt 6£0 Qurrqjj L_i_rra 
<oTsmsms^lsv<s^>sv. 

' lS1&)gUt' GTGSTLJUQlL Ll GU)3 3) GUT GU) LL Up GU) l UJ £§) jJGULL 

&rja(§Lb lltj gugu>33glt LLpp gugu> 3, LLTjThJ3GU)GTT3, 3 ttl .l^gvill 


<jy£§)<* G^GrrlGuuuupLL ^tjgSIgo U3jj333i3^upuj ^snsShp^u 
lSI rj& rT33>GU)3) up ll ^tb^gut. £g) < 5 gut rr su lSSIgut lbgutguill 
Q&rrsmL- 3p5Gur5iT(TT) Lorjihjash (Pine Trees) §Igu LjupaGrrrrau 

UlUGUTULjl—GUT. 

LLU3>GU)3>3> 3,G)jllJ 3 gUITU <3lGV <oT[fl lU^S^L^UJ Q U 3@Lj&(6fl)LL 
9_6n<snG5i. ff)sv toTsmQsmiLJ GU<sm3i&,<s5Ysna : Q&i^&siflsfilQ^rBgiLb 
L^Q^sirijsierfl&Slq^rB^iLb Qup (LpupniLb. <jy<Krxsi/ snJliLjih 
^SWS3)/_D Q<*/T(553r/_(o5)Sl/. LD^^SMr(J)d5(o5)(5)T <oTSmQsmiLJ uSl SV 
Q&>rnu3,3)]u u uj mu ( 5 )<s @ &srrrsv ®j<sirspiLb iSlrj&rr&LDrrs, 

snfliLjii). 

<oT sm G) <sm uj S 3 ) uj <s ssfl uj rrs, sij ld u uj <sm li ® g gv rr ld . 
GT<smQ<smujGsmj umsir>p<£ (&)Lfl&6rrl(s>6vrT urr6mi_£&>l(J>6vrT 
2$np$ ^i^ev £ 5 ) {?) u5 ) l_(J) ^L/ri s7/Dfl5)fiOT/T{7«sir. ^ifluSldr 
gul^IGuj toTsmQsmiu ^(fl^&LJULL® ^ull Qgni—ijrB&j 
toTrflrBggi. 

^uQujpipiih tssusw, si5?syr<*(g ctsotl/ull^. £r)<so <oT<srrluj 
GU S3 )<® UJ fTGST <5fil<5[T&(&)&dT 70000 (rpfiWL®0/5(3^ 

ZJIL/6OTL//TL_A<}_6U g)0/5@0<S<*SUn/_£) CTSWgy D0/. 

£r)su <su<sir>&&6ifrl6V si5?syr<®0,si5?/Dfi5)<*si5?/— 
Q&rTGfT&lflUJLLrTQST&i]. <oSl<Sn &,£&)&, <oTlh](§ <3 GU Gm(h) U) [T6$T[TGVI LL 
GTdjIg&J & Q&6V6V (Lp up U-l LL , Q 3) GU) GU UJ [T G5I ^l_J5&>l6V 
uujsiruQ)^^ (Lp upu-i ll . ^j^Gir^LpGVLb, ^ijgSIgo 2-iL&Gh 
3 GU GU) GO GU) UJ &GU Gtifl &&3 gU rr LI Up 3> 3> 3 GU IT (Lp Up !Lj LL . 
^uurB^GU)^ <3 iGUGurrpj uujgutu(^)^^jgu^j aupGSTih. 

G)5lGfT3>§jGUr GTGmQGmUJ gGU pi^GOLTSi £5 L/ U IT) nfl GUT rTGO , 

3LDrT3LDrTGUT 9> GUllU GTIL)Lj(jj\d)d) GU rTUJ U l3 0<*® ff)0/ . 

GTffl Up ll) gGUTGUlLL (o)<*/TSW/_ Q&LLupUJ rTGUT GTGmGlGmiU 
' Q <* rr (Lp U Lp' GT GUT LL Ll (jj) LL . 3^GUT3 ^lLl^.G 0 JLQlpGU fT(3j LL 

G) LL(Lp)(3) 3urTGUTp [JGU (Lp LL GT/fllL/ LL d,GUTGU)LL Q&rTGmL-gl. 
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rg6oa«rfl 


G33(Lg LJ 65) UlLjlb GLV(Lg633U-llb 6Trb&& stil63&(3) Gp63S3- 

utidrsmsv. ^65)61/ a_0@/i) S3S3[T 3U63633,^], 2_0 ®uj 
< srsmGsmuj , G)&rT(Lgu<sir>u S^rHutisbiGLUsv y# Gs3sm(5)Lb. 
(gsrrtrjstilL-® ^sms, G3L-1 ^.uj 333 Gs3sm(5)ib. Gldsviuj 
GlO^ILV ^^63 7J?0/ G LD p ^33 G 3 3 (J) <5 gj , p(tisti<6V 
&>lrfl(]>ujrT($) g> up ld 63 3 63 6^0 0 Lpmu (Pipe) G3UJ3,3sv, 
tSygjgmsw ' (o)/_D(ip0Si//T ^@' ; (Lpp sir (Lppstiev 5,000 

^6m®a(Gf£&(g) (Lp6363jj 36S3(tiitih^.g,3u ulLu^i. 



GlD(L£( 3), G)&rT(LgULI, (oTSmQsmiLJ <^6363 S3) £513,3)] lb 

U UJ S3 63 63 63 6T63 p 36^1 lb LV[J3,^l63 ^ 63sti p (3) 

UlU63U3lbl^.6V ^j6V636V. ^<§) 336V3,&^16V, QufillU ^63sti&V 

9> (Lfilbl (S 61/ 6557® (o) 77) 65^61) <Jty 3,p(3, <oT(5mQ(SmiLJ Q&rT(LgLJH 

- QLD(Lg>(3) (3)StiuJ636vGuJ3, 6765)/ 36$33&)6V 6T6mG6S3UJ63UJ 

uiu<dsiu($\g)3, 633iuuitil6V636V. ^63^3 G33ifl3,3 

^63sti&v Gprj(Lpib 2-63ipuLiib stiuujLD3(^Lb. 

rising still— 13)3,363 f§! 63 p UJ LD /J (hi 3 65) SfT QsUltiiq. 

sti pg>irg>ij uius3u(5)pps3^i ®js363iib ststtI63Lduj363^]. 


^3Gs3, pstissr 336Vib sustnrr, lvljGlv wsisflp (§6VL5&>163 
iSlpprTSST srrflG u 3(rp&333 ^633j. £g)65765y/_b a_s vtilsir 
usv U(3)&>lgi6ifrl<ti) ldpGld (Lpps363LDiu363 6TrflGu3(p63. 
^GLufl333stil6V g^u LD3363 <jy(5)/j/_/ <sr/f)c *<* LDppsnpGuj 
U UJ 63 U ($\g,3)]&) 657/d 657/7. 


LD/7/_b ^l^3UJLD363 6£0 6T[flG U 3(1)63 77) /_!_(/)) 77) <g£]6V636V;^3)] 
usv 636333 srfld) (§ fluid! 1—3,3,33 u Qu3(rp(spLD3(^Lb. <s> [3J 
S3 sSI 65) LD UJ 3S5T3)] ; [£l636V333 3^l^.UJ3J; <J)/7p<S/7657 

Gpgppib 2-63i—iugj; ^smg, srpp S3ups33til6vnb QsulLu 

(Lpl^U^lb; ^ f633, GLV(Lg(3, L^til GlD 65765) LDUJ333 (Lpl^U^lb. 

£g)<565 7 6) 77/70 /_!_(£), tSygj sfi($) 3lbl—, 3LJU6V Ggiuiu, 
LD[J333LD 363363 GgUJlU, @657657/77; ST S3 S3 SnG S3 3 Qu3(T^lb363 

Ggiuiuu uujswuQppuuQ&lpgj. 


$)[53> psfissi 336V3,&$\6V, 33&lpib QgUJUJ LVTjGLV LD&SI63363 
(Lp 6V U G U 3(1) S3 33> <J>/ nfl UJ U U lb (J) 6Y7 6770/ . <S 3 Si <50/ 3 0 77) 

r£lsmpUJ U UJ 63363 2—636363. <g£juGu33)] [5363 3>lbl 33t 

GgiUlLjlb 33&)3,(Lplb $31363 Ul^.3(3,lb L/<5<5<S(7p/7) 6^0 

33SV3,&A@C LC>Up^l63 <Sp(l) U(3)$£\UJ33 <^(3)3,3,63633,363. 

3, 36V LL 3, 36V LD 33, LL USV S3 6333 sti 6V LDSsflp (3)6Vlb 
LC>IJ3>633>Guj 33rrp^ (p&til p3)J . 
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3. <*rfl 

Q/50/j/_5?sw S-uGiu33333gvild Rising <oTGrfl^33 2_061//7<s0ld 
(Lfxssvp&csn a6mi_rfiujuui^L-&rTGViLb ldgsH^^g/lIgst su 3 Lp&Gir>& 
(Lpsmp 3 pGp (0)33(3,333 ^gst^j. ^]U 3 iurhJ 3 Grr (^&r>pr 5 ^ 3 GV 
^roLU-i&dr (3,G$)piu, LD33<sn Q<5/rar><* Qu0<® ^[JLbiSJgggi. 



676i/6i/6)76i/<s(Q)<s6i/6i/6)76i/ ld<33g yt Q^3gsl 3 Quqjj&)ujQ3,n, 
<jy dj gu gtt 61/ 3 <* si/ gu sn 61/ Q p 0 lj 63) u Qp l_ (J) si/ <s /d 0 ld , 
Q?(5)<*syr, 3uu@03Gn Gu3G$rpGup6inp3 3 lL(^)gu^p(^ld, 
£g) 637 657 L$ /D U)/JuQu/T0L«®)6ffi <* L_ (J) SI/ <5 £> 0 LD 
LD IJ33 L_6S) I—3GYT G 63) GU U U L_ L_ SOT . gfj p p 3 6337 (J) <S 6)7 
(o) 3GVGV QffSVSV, LDIJ3 <95 L. S3) /_<S6)7 £§)<* LD /7657 ^]G3gSI&0 

a_ u G lu 3&) 33 u u l_ l_ 657. 

^ssm&o ID33G3 <sy<zmgu upffli, 3 gu&dgvljui—G^1gv&dgv. 
^fhi&f£iQ&, rjjhstf) p uj LDrjtii3Gn susnrtQ&srpssi gtg5tu3>3go 
LD ^<S<SL_ 65) !_<* 6$ SOT £g)0L/L/ 67657/7yG>LD 063)/D(L//70/ 67657(3/0, 
^uQurrq-gS)] GjBrmZTrfihugi. 6^0 G^gugsl^3 3&d^u5)gv @0 
®w«w^ 6 i) 6761/ si/ 6iT6iy ufTsb 0 upgjdj nsvi ld §>jjr5gi Gu33Ggu 
G urrarr&ti 67657/ry guq^Gid? ^]3jGu3&o ^]uQu3(Lg3j 

33lLl^GV LD[JfBJ3GSLG3 (o)61/L_/_ (o)61/L_/_ Cp61/Qff)/T0 ^)/_^@6D 
LDrjrhi&dr GUGntjp3tf3Q33Gm($\ ^(t^p^Gsr. ld ij di 3 gsl glt 
6761/61/6)761/ (o) 61/ L_ L/. 637 f7 61)/ LD G LD G£l LD Q GU L_ ($) GU 3, p (3, 

LDjjrhJ&Gh ^(tyrB&tlQ&rTGmGL- <g£](3jp3,G5T. 

^ gsthgo rflgu GurTL£&Gir>& Gd,GUGmg,3, &Gmg,&Gn Gurrsv 

S)gsu ujnGd) 7 iDrjriL&qity&Q&GiTp] GUGnqjjiD Ggu&ld G^eirpj 

6 ^ 0 c5> ^7>) p 31 . Gji (Ip Gil 0 / p &j) p (3j GpQp LDIJpp3GV G^Qp 

0//5)l/lS?L_/_ dty 6)761/ LDIJ33L—G5U 3GSLG33)p /7637 ^/7 (//) L/_ (7/ LD . 

^tS, LD33GYT Qp3GSL3 (o)/_/0< S Qu(p3, 6£0 3L_l—3,fiZlGO 
LDrjrhJ&Grr GUGnqpiD Ggu33,gid3,gSIl- LDijih]3GinGn Qgul-Qld 
Ggu&ld ^I§)<sf$c5c50/. 

^UUL^UUiLL- 6^0 /^) 63) 61) 63) LD Gil ti,d,G U 33)] , Q LD3J 61 / 333 

33($\3G3 LDGS) piL13> 3JGU fhjSl GST. IDIJ33lLGini—3Gn <3lGtf)L L/L_L9j/ 

LDGtsfl3> 3,33lfl3thJ3Gn §]] p p 3Gm(^)3GfT33^ 
G^3GSTriSl GUGmjpS, ^jl—[hJ3Grfl<SV <oTGVGV3LD LDU33 lLgDL. 3(^3(^U 
U(GTj3LD GjpULL (J) ^V63)61/d565)6)7 G) GU Gffl u5l &S1 (1) [5§] ££jp&(3)ID&>l 
Q3LUU-IID (3, LfiGO 67/DL/L_L_0y. 


20 


21 



r§6oa«rfl 


wrj<£&LL<sir>i_&Gifrl<siT ^idQ\uumLL^.ssmd ^(SDSuadrldr 
sS\sS)SV $51 & fl £ £ &J . <3t[5{5 & ID ILL £&>! d $£ QpiLl— 

LDrraaiLGini—aGinsng, 3,<sS}rig,3)] G>si//ry sjGa&niLD (gs/o/D/jcS 
aSI S3) sv u5l d <jy I$)<s/_d rraa ®s/r>/_<s®/D <oT rfl G) lj it (i) <sm sn 
s^uGiurrSlaa (Lpuj-iL/LDD 6TSOT/p/ l/so LDG5f]^r[adT Giurrialaa 
^^[jld iSl&>§)l (/7j<®<3> Gsusm(^\LD. 

S^SmSSUDuSld U LI Lp LJ LI L_ L_ <oT fit Q U IT (0 OT S£SOT/p/ 

£g) 0 /5<50/ ■ <jy/5<5 <oT fil Q u rr (rij <sh §) sv sfil sy, iu rii a srrl d 

/_d/t«<®lLs3)/_ Gurrdsrip^i^rrsisT. ^^rrsu^i <s> //5<5 
<oTrflQunQ^dr @0 arrsv^^d LDtjaaL-smi—iurra, £g) <75/50*/ usv 
r^rbrDrrdw®&(®ty&(&) (Lpdsrssrnd @0 amLi^dsr <syr£j&um < s 
g)0/5^ ^swgy. 



^uulj-LI z_/l_l_ ULp&s)LDiurT€sr arr^asrfld a_sy Tsn LDpriiad 
sjipassiGsuGiu suLp&Q&rTLftlrB&j GurTssrsmsu. grbGurmmguj 
iDrjriiadr arr(B)aerfld arrsma ®s5)/_<s<s/70/. <jy/5<s<s 

arrQasrrld smmjervQi—uSldefV (Horsetails), Slsrru LDrrerverv 
(Club mosses), jjrrda^ ooQu/rswsyb (Giant ferns), Qurrdrro 
{BrtGUfjthJ&dr ^(tyrsgosT. 

345 LSld&Shudr ^sm^aisr^a^ (Lpdr ^[TidiSJ^^i 100 
LSld&Shudr ^sssr^adr 3,®nif>3>3> £g)/jd5 iSlpiDLDrTsmi—LDrTssr 
arrQjiasrrld ssttstt iDpriiad <5 /rip si / /t sot, < 5 l_sot/_u_//tsot, 
Gaprrssr u^^laerfld susnrf^ssr. 

iDpriia^a^iD ^iLjdr asm®. @0 <®l_/_^@su ^sotsi/ 
£g)lL//DSOT<S(L//T.S £g)/p [B&tl Gu rT(3)li>. !?ISV & ID UJ fil & STTl d 
LDrjrhjaefT iBmssrd ^rra^^d, <3 ^/d/tsi/s$<s sirrrogu, Qurfliu 
LSlqrjaihiasrrlm ^rra^^d G u rrmp QJihpImrrsviuj amurs^i 
^puu&jsm®. amd®^ ^iurrd ct/P/sG^/t ^jdsv&j si nu®m 
a rrrrsmiD rra ^ppGjBrr Gurrsu^ism®. ^ul/^l/ull 
a id uj rii a erfl d , am. vgu <S 4 { 5 <dr GiDd uidi—rrd <s 4 ®d 
^jir^a^iD ^.s^gosOT LDforruLb s/nsiDL/TgosOT sismiaash 
(o)/_D0/si//Tc* sp&rrGprr® spsOT/ry ^svcsmiLiLb. (Lp uf.su rra ^gy/jcS 
LDurijash ^(Lg®u Gum^LD. 

^ssmd G&prrssr u(^®asrrld sumppiD iDtjfhiadr ^jprB^rrd 
^gys/nsi/ ^ LpLSldsvrr ^smss^^Gsvrr n sm g, (&, ifil uSl G sv a 
sfihppiD. tSyuLiLp ^(^LbGurr^i ^tiiatiiGa !g)sv u(^®ash 
sf(Lp®ssmsviip. <S 4 iij(&) ^cs^gosw (ddsyrraa rrsvi id arrrbgi] 
/_/<* rw Lpiurraa rrsvi ii> ^ //j^ LDurirash (Lptpgs^Lvujrra <s4(Lparr&j. 

Lopro g) /_ i£] a srrl d , £§)/D/5<5 ld [ j rij a a ^(r^Ga 
^a^l^sir urororra^s^ro ^jQ^rB^rrd ^stDSijai^ai^iD 
$][B£B a^l^rrdr (ojipuidi—^]. s/o^L/Tgosp/i) ^pa^lgos^iLb 
spdrGiprr® spdrDU ^smsmiu, arrrrudr ^smyaadr 
gS}I—UUL-I—G5T. 
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s biLprsp LDpibash Gur^isurra s^qp arjhu Gurrqrjsrrrra 
2 _ (i) urn pro Lb Gupp^]. LDpaarflsmuu (Charcoal) Gurrsv 
^ppu Gurrqperr pi—p&qGarrsmi—a)]. ^juuuf. ^ uSlrjum - 
ifil/jLb ^smCfiasrrrra LDrjriiash eSip sSip ^ppa apjuqu 
Gunqperfsfsr ^sneij ^j^laflpp^j. ^uSlrnb, LSlsvsviusir i_sir 
asmaSlsv <sysir>su GuqpSlosr. 

spQj) «L_L^d) (Lpaarrsvstfp arr(p) ^juuuf. apjuLiLj 
Gunqpsrrrr&o <^< 95 , ^ppa apjuLiu GurrqrjLLasinstTLJ L/Sfuj 
Lirsm qpuj-iu&j. arrsvrhjasrr Gasvsv Gasvsv ^ljui^Guj 
urrsuLL u nsYTLD nau L/Sfuj Losm ^/supeup qpuf-iugi. 
Losmesrsflsv n^nu arr(p)ash QprresrifilssT. iSlpqp, <sysir>su ^Lflrs^i 
^3,p(&, Gldsv ^sZrGssrrrqij msm urrsrrih Gprrsirrffuj&j. 

^jLJUuf. LDsm urTsnrijasn GurflprrSl 2) sir spiLL ^LpLorrau 
L/fijn 3,p,3)] Gum^LbGurr^i <s> /< 5 <sot sresu—iurTd) ^(Lgppih 
grrrhjarTLD sv ^p^ishGsrr ^jqpa^Lb psmsufij GsusrfGiu 
lSI rfhu u u ($) Lb . ^jpesrrrsv ^ipp Losm urrsrrp&fd) ashsrr 
supsmlp) Gurrssr Losmsv LoppjLn arjstnsrra asvash ^jeusmp^i 
Gurfliu apasrr ^(^Lb. ^pp apash priraerfesr ereru—iurrsv 
< 3 ]pp apjuqu Gurrqpensrr ^(Lgprpjii). 

nresflppaerr 2 -(rp 6 urra(&)Lb arrprrpsm LDrjaaifl GsvarrasyLb 
Gum^iurrasi^Lb ^jqpa^Lb. ^ ssrrr&o fgjppa apjuiqu 
Gunqpi2aerr l£ 1& ^Sfaumesr ^qqqppp&fpqp, 2 -shsfrrrlal 
tSysmsu uqpLDQsrrras^Lb ai^Gsrnmasiiih Sfi—umasyLb ^(grb. 
<jy 0 / urrrtuuppra, LDrjaarjhzmuu Gurreo ^qpaarrg], ^osrrrsv 
^V^ysiy/i) $ 5 lurrsv erfliLiLb, z_/<o5)<s(iy/i). srosrGsu ^ajeijih 
6^qpsuer>aujrTesr afilprmir. ^ssrrrsb arrevuGurraSlsv Loaash 

^jeupGiu <95$ ersirpj <sysir>Lpaa ^pibuSlppesrp.^jesrpiih 
<s $ a_06i/ rrQaQarrsmtjjiprTsbr £g) qpaSl prpj . ^jsirpjLb 

Gappju uq^Sfaerfd) LDrjrhjasrr LjstnpaauuLb®, psmessfri 


G su erf G uj p p u u lL (p) ^ su p sm p er rfl G u rr qp err rr a lj 

uiusiru(p)pp (LpLpiLjii) . £g)/5<5 supsmt— LoaSlu Gumssr 
LDrjuQurrqj)Gifrlpq?)LJ Quiuri lSlL (Peat). 

< ppassrQsu ss) sw? l_ rj®u sir rfhzmpiu ^atalguGs rsrrrtp) 
^l<siD<smp^]sShLi—prT&o LDrrp^sb ashsimsinpGbil /_ {gjppu 

lSiLl^go amjuosr ^Shaiima ^jqpai^Lb. Lj^uu LDrjp^hsb 
50% arrrtu&sr ^qpaqjjbb. ^ssm&o lSlLi^-GO 60% arrrtuosT 
^qpaq?)Lb.i2LbiJi-pq?) rflsmGV uq^uLf rjjlsvaarfl 

(Lignite), supsmi— LKqpuL/ rflsvaafluSlsv 70% 

arrpusb ^jqpa^Lb. 

uqgLJLi rjjIsvaarflaqrjLb rffesusouSleb ^qpaqrjLb 

<spqj) susmaiumssr afluSlsv 85% arrirusisr ^jqpa^bb. ^jrsp aft 
arrppj ^jsvsvrrp qj^LprflsinsvuSlsv t^Qi—ppuuiLi—rr&ofarTppi 
^jqppprrsv ^uup^l si5 l($ui>) lB&> 1 15% ^jqpa^Lb iSlp 
Qunqpi2ash ff) sv arrrrusir <jy ^laaGsrrrrtp) Ga/jpaj 
Q su erfl G uj $ aSI (5J) Lb ^iljullj. G) su erfl G uj r^liu QurTqpLLash 
Garrp^] apjuLip pnrr ^S'lpaq. usmeni—iu arrsvp&fd) -^tgq 
iSlLbfjfLDsir (Bitumen) STsirpj ^6mLpuuLbt_qpi. ^pssmeo 
suenaiurrssT a rfl iSIlLQlSIsststv (Bituminous) arfl ersirpj 
^ier>Lpaauu(p)Slp^i. 

^pjSfiurresr rfl sm sv u5l su ^jqpa^Lb s^qp susmaiurresr 
arfluSlsv qrjenpppg] 95% arrijusm ^qpaqtjLb. g^smsu q^i—rresr 
tflsurjurra spefljp^i Lbfjaaril GurrsvGsu enflu-jii). 
suenaiurrssr srrburi (Ember) aijlarqi) ^ppusmabb (Anthracite) 
<95 ffl ersirpj Gluiuj (enhurr ermp Qarrsv SfGrjaa QisrrrLfluSl&o 
^rBprjrraerv eresruu^Slp^]). 

arfl sru G) u rT(Lg&j Lb G ld&jsu rraGsu a_ qjj su rr Si p g] . 
£g)uGurT(Lpgj Gappj rflsvriiash qjjenppatfsSliGi—pssTrTeo 
<95$ 2_0<si//T0/i) Gsuarb qrjstirppgj ppGurr&j lSIs 5 
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(o)/_D^ysi//Tc® a_ 0 si//T® si/ 0 ®/D^y. st gstQsu l?l_ arflu-iLb 
u(LguLf rflGV&aifliLiLb l£ 1& fflrfihu ^^s^^rijsisrflGsvGiu 
§>l6su_<£§>lp& t i. rflsv ^(Lgd,3,iD i£l& <sy&>l&LDrT& ^j(r^3(3,iD 
&6V ^ji^rhjsierflsv LDid^iD^rrdsr ^ > p3,rjGS)g : L_ <*/$ a_0si//r® 
su0®/D^y. ^v^ysiy/i) <Sn./_ s_gv§>1<sv 2 -drsrr QLDrrd,d, <s rflGiurr® 
spuiSlL-i—rrso 33,s3d,3,$£\do §)tf)]Qd,. 

2 _so&)do 9_drsn (Lp&&rrdosS3, &rfl lSIlE^lEIgstsw 3ifl^rrdsT. 
rjjlGv£&>lrr)(&) ^l^uSIsv ^gs)Su sppnsnLDrr&& §>Igsu—<&§>1gstpgst. 

8,000,000,000,000 (8 LE jfl so gSJuj sir ) z_ sot 
lSIlE^lSIsstsw &rfl l^lEIuSJsv 2 _SOTsngy. 

rflsv^^sir ^uj-uSlsv g)0<s0Lbsi/s3)/r LD&&(Gfi)&(&) <jy0y 
<jy/i/G> c® g)0<s®/D0y stsot/d Q^rfliu sumuLJiSldssiGV. ^ssrrrev 
LElsv&Shudr «L/0/_/i/<*siT/T<s rffso^^lsir GiDpupuLi LDrrpmDsv 
£g)0.s<*L/ Qurrsu^ldssiGvQiu? 

l£ 1& QLD&jsurrgi, njLb <*/T6Uc*(sy5<®(0c® SGtp g)0<s0/i) rflsou 
u nss) p&dr p^pSlssrpssr. / 5 /i) 3Gssr3snrrdo ^ssi^lj urrri&& 
(LpLq-iurr&ti. £g )p .5 pa/j^sh i£l& lSI& QLD&jsurra rff^Lpsu^rrd) 
rising rBLDLDrrsb sssstij (Lpuf-iurr&j. ^ssrrrd) ^gy^y rs&ij&lpgi ■ 


rjjl so £ &>1 <d> £g) u u uj. 

LD fT p p ID Q LD 3,] GU fT 3 
pi_ 3,(3 ,idQu33,i 
u rr sot id u n <sn id n <* u 
u rr S3 ) /d <* sot sp sot G> /d rr (7J) 
sp sot /py ^ dr erfl Q iu rr 
q.g &> Q 3, rr <5 sir sot sot 
3LDGsru®£$3,Q3ndr(§rT)iD. 

^)sw /_/0@<®syr QiDdoQprrsiS] 

^drsrru u l_@ LDGS)G 03 dr 
^Slssrpssr. ffisv u{3,^>3<dr 
8>Lfi(J>r5rT<£§>l 3 ,dr<snuuL_($\ 
udrenrAj^dr ^SlGsrpcsr. 

rjjl6v£$5lp(&) ^l^-Quj r£l6V&&rfl urrsnrij3i^iD 

£g)/ 5<5 LDrrppt5&>lp(3) spppsurrp] si/SOTSOT/j^y, fflsv urrendj^dr 
Lt > i£l3,(3 ) ®jssT6S)iiD ^l^uSIgoild S) go urr&fhj&dr ^lEIuSJsst 
G iDpupuiSlpi^ ^rjhSlGOiLD sursgj 3,rhi(3)iD. <3 Igo urrendj^dr 
l^lEI uSldrr GiDpupuiSlpQ3 sup, r£lG033fjl3 <sl_ljj_<ssot 
psmijuSld) ^fhj(3,ih ^jtii(3,Lurr3 

^juuuf. §>U_r5r5 r§lG033ifl3 <sl_lj}_<ssotsot ^ifilpLtm- 

uSlpiD ^ > sm($\3snrT3 LDGsf]^p3<dr &sm($\Q&rrdT6nQsu ^jd>ss>GO. 
Lopp &p&drr Qurrdo <jty0y s^0 <s0/i/<*su srdsrQp 

Lirrp8)3)6$Tp. <3l6V 3LDIULD ffipjSUlj&sh Q SU Gm <$\ LD fT GST fT GO 

Lopp &p&GS)snu G)urrp]&§>l sElGS>smurr(^)suGS>^Lj Qurrdo 
3 L-Lsj- 3 GS)smLi ld G)urrp]&§>l sS]GS)smum^.uS](r^ 33 GomD; 

LD p p U LSJ- <jy/5<5 r£lG 03 &rjld, &LLuj-&GS>SfT GS)SU 3 , 3 )] ^IL/TBO-piD 

£biurrrfl&& (Lpi^iurr^i GTSsru^rrsb Qurfliusup^sh ^ysupss)p& 
&GSST($\Q&rrdTsrTsS}doG$)GO. 
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4. <@<5Ty^L|fflltfl 

arjhi5li_Lb CTfiwsw ialaaGV GTGiapaGV <jy 0 y <sr/f) «_/ z_o /t 
ot fliuapa GT&srp y rjjlaaiu maa <jy pj §$ uSJ l_ (J) QaaGVGV 
(LpUf-lUrT&J CTSOTL/^y^/TSW. 6£(0 QurrQTjSH S,UUppaa^L^.Ujpaa 
^jrarkaaGViLb GTGrflpaa tpuuppGinGija,a)]Gfi}i—Gvaih GT&srp y 

(arsmsssflsSlL^ (LpLpiua^i. s ^0 QuaqjjGn ^uupnflaQaaGhGuaj 
GTGrrlpa aL^GSiwa gj&stu^] t^Lprihs^svs^nuLj Quaqppp^]. 

spQj) QuaqjjGril Gulfia,] GTGijGUGfTGi^aQaGijGUGfTG^ aappj 
u ($)§>! pGp a, <syuQun(i)6ifrl<siT GTGijGUGaGi^aQaGijGUGrTG^ 

i_ rii a Grrl gv aappj u (J) si/ ^y G> u a gv £g) 0 <* ® /d G p a , 
<jy gv si/ sn si) a <* si/ si/ gyt si) aGVULDaa ^uQuaQpGn 
!puup$aQaa<M(§a)ii>. Gpqjj <jy<ssu Lva gst LcrTuQum^sh 
a&v u ld aap $ u u p p tr&j . ^GSiaGV !a)p] talpj 

aGhGrflaGaaa S-GM—ppaGV aappj LDUuQuaqpGrflGir 

ugv ^ i_ rii a Grrl gv u($\ii>. gtgstQgv ^aj GTGrfl p aap 
^uup$aQaam(§a)ii>. Lvrjp^nGn (Sawdust) /_£)<* GTGrflpaap 
^uupr^aQaaGh^fpLb. 

LD[juG)ua(r^erflsv s-drsrr smsunL^a^gsii ^t^jaaGa, aarfuda 
^G^iaaGmGa @S ?/_ GTGrflpaap ^uuprfilaQaaGaqifpLb. G^(jp 
Qua(f^srrtsb GTGVGVGaGijaQaGVGVGaGii aapu&a ^smiaaGa 
s^snsnssiQeua, ^ GVGVGaGijaaGVGVGaGij ai^.Gsiih ^ppu 
(o)l//T0S3)S1T^ ^UUppGDGVUU^]. ^GSTaGV ^L/L//D/j5)(L/Siy/_SW 
^aj !aa§il[jLb <jy s®) sot uj a ld gv Grrfl p^aQaaGm($\a,aGin 

LDijaarfhfilGV (Charcoal) aafruGM ^smyaaGa ^t^awaa 
s-shsnpasb ^<sma,a, 9> uupp g$)gvuu§i LvpuQuaqjjGinGa 
o5?z_<® ai^Gsuvaa ^(pa^ii. luatjasu^i S-fiiaGa q?l_(5 ) 
a<sir>LDUJGV6inpu5l6V Lvrjaarfl QaaGmtp) © u <sv> u u upp 

GmGvuuGma,u uajp^QpalalrfiijaGaa? S) gv amiuLb (Lp^&Slsv 
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aaSlpp^lGV 9> ^lplLl <j_ <jy< 56 OT iSJgvt LDrjaarflGvujp 9> uupp 
gv>gu u u afraGa, £g) so gs) gv Q uj gw p a so ^^sotOcd so s£0 
$Ijgu GTrflQuaQ$Gir>GrT ssnpifi] ^ip&aoa (Lpa>@Sl gv Sjuupp 
GmGuuuarraGn. 

^Gsra so LDrjaarfluSlGV !alp] ^iGvarjiiiaGaaGv^i 9_<snGnG5T. 
.syGupGinp pti aGmaGnad) ua/jaa (LpLq-iuaaj. aappad) 

^Gup$p(a,<sn H(a,pa,] LDrjaafil uSJgZt s^shu aatiia^ata, 

QaGVGV (Lpiq-iLjii). aft LDrjaafilGmu si5?z dsu^swcD/rsw^y, 

LvppjLb <jy gu p $ gv §)pj ajGvatjfhiai^i}) ^GUGVGnGuaa 
££l(i)aaaaj. gtqstQgu LDrjaafilGmug ^uupp&vGULJUGV^ gi 5?l_ 
arflGmug ^uupp&VGUuu^i ai^Gsrih. afliuaGV Qpq^uGs^u 
S-Gmi—aa^Gua,] ai^Gsrih. 

^GsraGViih ^GVGVuQua^] aft ^uuppuuQ&lpari. 
LoaaGh Qpi^UGvu aprfl (LpaaiBL !_@ @ GfflijaaiLiLbGua^i 
s^0 arjlpajGm® gpQaiUGVaa <s>I&>1gv GfilLpGvaLb. ^gvgv^i 
s^0 arfl£atfGm(i)i ^jq^ai^Lb ^ji—^^GgvQuj a,pQaujGvaaa, 
9> QpL_l—ULll—GVaii>. 

talfilaii GprjLb aiflgaj, Qpqijun ^GmG$STpa,i3Gisi luarjaGu^i 
G^d^Guij ^ipa, aaihuGViafa ld£&>1u51gv aq^uuaa LBrnspub 
GpQj) QuaqjjGinGna aGUGsfl^^lQ^uuaij. a p rfy il/ G h Ga Lvpp 
QuaraLLaGh (a qt! liaffl m sai^rha aevi ld ^ai LDrl(5)/i) ^j&STGST(Lpih 
(a,i_aaGijLb LSl&STGsf]ujui^iLiih ^(^p^aQaaGmu\.Q^a(a,il). 
^V^swGldsu s£0 aGnGrrlGimuGuja Lj&VGS)GvQuja GmGuggaGV 
< 3 )aj $ 5 U u p $aQaa<sn!a) paj st sw p a<sv , ^p^a arjhu 
QuaqjjiQpu) ^uupr^uj r£lGir>GVu5lGvpaGir ^(rpaSylpaj. 

£g ) )§i ugv (LpG/np pi—p$£\(ajaaGvaii>. LvaaGrr ^G/na, G^qp 
Qgu ipa&vaiu aGsr aihuGULvaau uartp^], LvppatfQua- 

uSlqjjaaGvaii). paiLaGn QaGVGV QaGVGV ujapaGuaj GpqtjGwj 
Grrflrsp g^qp arflaaL-LpGimup Gpi— ^rtihiSlp^iqpaaGvail). 
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Gl LD3)] su 33 srfltip^i, Gldsoild LDpp Qu3(giL3S5)snuqLb 
Sjuupip ssisuitip^i. stsstG su Qr 5 (guss>u 2smi—333 

LD[jrhJ36S)S3 (o)«L/L_(5)Sl/^/D(g U§b\60 £g) LJULty 3lfl33L_lty36S)Sn 
a_/_/(3(L//T<*L//_/(5)^^ysi/^y 3sould ^jsbssisoiun? 

^juuig 3rHss>uj (tggssrqggstiso 9> (H-pL-L uiusirut^i^^hu^i 

^utirjLD (tpswL/ tissrnstisb^nssr srssrgu 


G^3ssrg]tip^i(sjGssr 
a_ so ti G so G uj lEI3s^ld 



MARCO POLO 


(5D uG) u rr(L£8}] rr<3) rron 

su <sn jj 3 til ss> uj S3) /_ [5 {5 3,31—33 

^ u Q u 3 qg 3j 
®o G rj rr u u rr sti so 

LD 3 3 (OTj 3 (3) 9 SSL 3 sti 60 

stsstsst rBi—3tiro^J srssruG^ 
QpfiliurT&j. 1275 -ld 
LD3rrG33 GunGson stsstssiild 
£g) <5 <5 rr &SI uj £g) s/n srr (gj sot 
^tihun qgqg33 uiussstld 
Q&iuujljul '_($), 9ssr3stiir)(3 ) 3 
Gl33sm(g) G)3sbsouuLbi—36ST. 
^ u Q u 3 qg 3>] 9 ssi rr 

LEl&uQurfhu 33Lbrj3®bujLb. 


LomjQ&rr GunGson ^riiqg uso su(gi—rii 3 sn ^riitiuti(g 3 ,^], 
^tgs, rsrr® £g ) sususnsij susnrr 3 tiujs 5 )i— 3 ,^], ®dGij 3 lju 36 S) 6 u 
still— r 533 [fl 3 LD 65 U—rB 3 j, Q^&osu Q 3 LfluGu 3 (g) ^(gaSlp&j 
srssTiru ^&g : itiiuuuL_i—nr[. 1295-Lb ^sm(g) ^surr ^j^^rr&SI 
^xrgitiiti qgssrrgj su qrj u rij 3 (§ri) 3 qg lj itissr 3,s si 9ssr 
^SgjUSU 31365)63 6 Lj3>3>3LD 33 6Tqg9>l 6ST3jj. £g)/5<5L/ 
LgBgagtBl so uso stistyiurij3(sfg3(^ LD3,9b\uti<ti>, tissrij&sh 
3gjuq3 3 rj)3 ssi srr ss>sur53j£ £5 qguityssrrr srssTig] 
0 rti lj iti u (J) snsnnrr. 
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LD3jjG33 GunGsonstissr li^3ld tirouu33 stirr)3LJULL<g), 
goGrjnuunstisir uig3,3, LDssfl^ij^sh usorr ^gssissr sun riitilu 
u Lg3)3)SSTjj. LD3rrG33 GunGson srqg&^uj tiso stistyUjrhJ3S5)S3 
surr&stTrrso ^uQunqgrgi rgitiu (Lpiguj3stiui—360iti <jysi//j 
srqg^liu^i 3-smssuDgrrssr stsstitu £g) u G) u rrqg^] 3 ,ld3(3 j<s 
Q^rflU-ILD. ^[B^LJ Lj 3,3,33,65) 3, LJ ULtygJB tils OFT f§! 33 UJ LD 33 
^tgs, <s/p/L//_/<s 3itiigss)UJU urbrfil ^$3UJUuuLty(TjjLJurrrr3sn. 
(3,srrhj3rru-iii>Qur[3)] ^tt>3,3 3itiigss)Uj umj3,3, tilsorr Gldsoild 
^ 3,] Qurrssrip 3rr)3ss>srT £ (3^/_ ^rntiiti^^QguurT^rtir. 

< 3 1($\3>8> 9)so §nrbprrsm(B)3Sirflsb ^Qrjrruitiujr[3<tiT £5 

qgLbl— 9Glg till— fig 3rjl33L-lty3SS)StTU UlUSSTU(g)£r£ 
Tli)lti3,3,S5Tr[ . 3[fl3 3Lblty3(3) rflSO^SS)^ G <£ 3 SSST (g) LD 

GlU 33SSISST ®0 GjJ3ULtilUjj3(Sf^3( 3, (Lp3)SSJ(lg3)SO 33 Q 3,3,260 33,3)] 
rF,3ltilty&0 SL UT)3,3)]. 

££j3i] spssrrruLD sug333>§birr)(3 ) LDnpnssr Q3iusb <3i<ti>so. 
r£lso£ff>ld) Gjf, nsssr Lg3 > 3 sir s^Gso3333soss)SU3ss)snuqti 

stisSISOUqUJljrB^ 3,65133 3lj)3S5)Snuqti LD3363 Q U 3)^3^363. 

hand-winding 


EARLY METHODS OF ENTERING A COAL MINE 
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^uuppsra^i^iu &(prhJ&iLijp&6h rflsvp^ld ^(panpLLGurrpi, 
Glls^ill <sypl Gurrssrp &p &sh r£l sv p &>1 p (p ^upitid 
(^qrj&ampn stsstsst? 

Qpprrsorrpp] pniLupev r£lsvp&>Ud Gprrsmi^iu LL&&6h 
zSy lj li uppp rrsirr rflGvppupitid &r?l<zmu& aism(p)LtiL^ppiTjjaish. 

Qpppsvrrppi pmLi^prpu ^rAjtilsvrrppi prritii^pipu 
£g)<s mi—Giu si//_c*(g &(Lpp$rrii) ^(ppppmsv $)(p pnititp) 
LL&anQpu Qufiliu ^snstisv su rrsttfl u ll Q&IU&J SUppStTjj. 

r£j til sv rr ppi prTiti($) LL&&6rr Qpppsvrrppi LL&&6h 
ariflppismtiaisiLsn smsuppiu QurrqjjiL&GSYsnd, ^uuippisustipu 

UrTjjppi, u U ip. U U LL L_ <95 /D <95 <0 YT (jQ) [hJ ti SO fT p ti SOI LL 
^jQpUUSILpS, &<Sm($\l3Lq-3,d,G5Tlj. 

Qsusvsw rjjl <sv lj U (&) &>1 <sir> tu G & rr p <5 n d iti rfl l_ l_ sir 
^s^aisrflstr ®gp&>ld ^Lpsinpj uip^laistisni Q^rrsmi^qp^ipu 



NEWCASTLE, ENGLAND, IN THE 1800s 


^jrhjtisvrrp^lp(p ^jpi lEIshsi^ld (Lp&tiiuLLrTsisTpi (lB&>1 uip^l 
srv&mtisvrrppi Qp&p$tip(&, Q&rrppLLrTssrp]). ^jrhjtisvrrppi 
LL&&(pp<&(&) sfiltiljpp(&)LL, <S U U 6p] <® 0 LL , ^ ($) LJ /_/ <S 0 LL 

LLpuQunqpid^d Gpstisu u u Ltiissr. ^ssrrrd 1600 - ll ^sm(p) 
surratid <^r£jtisorrp$tissr airr(p)aish urr^l ^iflppistiiLi—Ssr. 

^jrhjtisvrrppi Qsusrflprr(p)<3isrfl&Sl(pppi LLpuQurrQpids,st)sn 
surrrhJSiGvrTLb; ^ssrrrd ^pj <jy umuumau uidi—pi. 

^jrhjtilGvrrppi pssr urrpismuitipipp pssr anjudaistiSTTGiu 
pitiitiliupi. sroQuutissr, o°oitiprrssTsrv, ^ski^lfliun Gurrsiri r> 
prr(p)aisirfld LL&aish QprrsiL&iLiLL ^jnnsmisurLLLL ^jrEjtisvrrpsiLp 
still— ^gy £§) <* ld /t<s <a/ ld u so ll rra si ) ll (p pppj . lli vp 
prTdji&srr £g ) rii til svrrplti sir LSp] ust>i—Qiu<p)ppi ^ysnpai 
stianj u pp np spGrj sirrrjsmLb ^pj s $(p £ 5 stid ^jppppiprrssr. 
usini—QiuQiJUGUij&sh 3H—G$vso&, sn—snpuGurrQpdsorru 
^rAjtisvrrppi pmtiQjia auud&sh ^surr&siLsnp p(p)pp] 

SU fB&> (o$T • 

^fUUip. &ULld&S!LSn&, anti<p)SUpp(pp GpSlLSU ILI rTGtT 
ll p u Q u rr (p idsr srr! sst Gpst>su<i(p, ^jriitil svrrppj upp 
p n (p) <* sin sit p ll lSI uti (p pp rrd , si nsu j§) is. Q rj sin pj 

LDrjuQurrqpiti&sh p (p su sm p r£lpjp&>lsti tii—rrsv stsistsst 
^( pLb? ^jrhjtilsvrrppi pniLi^ssi s,uud usim _ usvstisisrLb 
.sysint—ppi <sypp prrtp) Gprrppjsti(p)Lb. 

^r£j§>l6vrTppi&(&) 3-smGLjti sshpmtii^GsvGiu 
Gsusm(p)Lb. ^uui^QiusirprTd) ^pj ssmsmsu &)&,& struma 5 
2-uGili rr&l&ai Gsusm(p)Lb. Qsuuup^nprpu spsrrl&rpu 
Gpsmsu iu rrssr STrflG)urT(p( sp<i(p rhitilsvrrppj Gsupj sjGpsptu 

Qumpstisn ^rrrrp^qppprrso, rflsmpiu ld[ji£j asm sura smppi 
<jy supsmp smsuppi Gldgvild usv anjud&smsifT a_ 0 si// 7 < ® < ® 

(Lp LSJ-lLj LL . 


32 


33 



rg 6 oa«rfl 


sjsw &rfhurr < ® ^0<*<®<®<®n./_f70/? 

^liiSylGvrrrB&j LD&&dr arflsmug G^(^\ihGurr^] <si/z_<® 0 /j 
U(&)ff>hi5ld) rSlssupiu &rfl Syhzmi—gg&j. ld&s sdr <jy< 5 <s tdsst^ 
Gg rrsmupQ uj (Jjilb&j , <su sm up uSl sv GurrLL <si/z _<®(0 
&(Lp£$5lrj£$(5iT susmijuSlsv rflu^G&ffiev (Newcastle) 

ctsotot)/ld /5<®f7^<§)/D0<® Q&rrsm® Q^sirprTjjsidr. ^ihjShr^rs^j 
&rfl &UU6V ^LpGVLDrra 6V6mi_6V)i&(& ) & Q&rr<5m(j)i<5iJ[juuL-L-&ii. 

^fiLSylGvrrrB&j&ig) &rjhumzsT Gtbu^^I sv &rfl §>hsir> i— 3,3,3)] . 

GlD^ILD GlD^ILD 0 / 6UI_&(3)LJ U (0 (§) u5l ®S1 0 /j 0 / 

Gprr<5mL^Quj®&&L]LJLL(j)i rfluj, G&ffisv 0.®[70<§)<oi5)0/50/ 
QsuerflGiu Q&msm® Q&gogouulLi—S)]. 

1600-ld sm @ <5urra§>l6V ^ihjSylGvrrrB&j 2 LSlsv&Shudr /_sw 

&rfl<zmu ^smQGprTn}] Lb s^rbu^^l Q&ujg&j. ^uQurriqg^] 
a_sy®sw G) ld tt&>&> &rfl S-pu^^hiSlsv 80 <®0Q?00@/D(0/i) 
<jylj§)<®/_D. 



(Lp^&Slsb <®f$ 6V <sm I— 6QI & (&) 67(5)00/ 61/ TJ LJ U Lb (£) 

677$(o)L//T0<SW7c* /_DL_(J)/_D 2_/_/G(L//T®c*<®/j/_/L!_L_0y. c®63)/_D<®<®61//i) 

(^erflijsirTsv^^sv q?lLs5)/_ (20/_/7<® 6 /n 6 i/ 0 @ 0 <®<® 6 i//i) ldl_($\Gld 
2 _l/G> uj rr§>l&&Lj u Lbi—gi . <j>/0/ i3 l_ ($ lSI gst erv &rfl 

<oT sir u 3) n sb ashen 3,mj ^njrBrrrbroG)LD(B)3i(^Lb, l/ssi® 

<®<®<® ot/$/ 500 /. <JV 00 c® <®/f)00/<®6y7<®6y7 Qldtt^ [53i[jL5<sir>giLiLb 
@tp/50/ ^V*^L/L/©^@UJ 0 y. 

J^&STrrJVIlb ^ IJ&TTlil <9> lb afilsmu <oTfilULJ<55)L£ 450$000/. 

tqjQsmsisTprrsb 063)/D6i//T<® s^shsn ldtjlbsidlb <5njluu3,ir)(& ) u&> 1 sv 
&rfl<zmu (orfiluu&j GLDSorrssT^rrs,Lj l/l_l_ 0 /. 

^rjKrharrGViLb LDrjji&rflemu s^rou^^l Gl&tuuj ldtj^gsis, 
<orfi < ®<® Gsusmi^iu^rrsi ld rjaarfl uj rrev^msir 

2-(J>GVrT&&&6V<SVV5U<SimiJ 2 _0c®(®) £g)0/i)65)Z_/ 6T(5).S<® (Lp l^ILf lG . 

(1) Lb LI IT6V <cTT&LJ U L_L_ 2_ U G UJ TT <® 5/ <® 6Y7 £§)000<°57. 

^jrhjSlsvrrrB^i siuusvsierflsv £g) 0 ld u rrsv ^ ssr iSpihL&laGrr 
£g) <5V<svrT<sLilLbi—rTGV <j>// 50 <* &Lju<sv&®fTrT6V Glurfhu uiusir 
g)0<*«/70y. 

rt)l £5 ) //) uj LDrjrhJ&dr G^ssrsu lj u Lbi—grrsb, ^jQ^Lbsinu 
<oT @ <* 0 ii) j)/@UL/«sff <* rr ($) & erfl sir ll &> §d uSJ su ^ rr sir 
&,lLI—LJUL_I—G 5T. <3tlT>d,3, &rT(j)l&(Gf£Lb ^(l])LbLSlrr)(3)£ G^sstsu 

S-sbsfT ^ji—fij3ierfl&Sl(r^r5^i Qeu ( 0 §jjrjL5§>l6V ^jQ^rB^osr. GlcxsviiI) 

LbTJthJ&GSySTT @ <® /_D /7c® Q<SIJ LbLp&Q&rTGmGl— GurTQST^rTSV 
3irr(^\3isn (o)<®/T( 0 <®Lb (o)<®/T( 0 c®/_D/r<s ^iflpQiQ&rTsssrLjL) sui^^sst. 

£g) 0 /i) S3) u <oT(rj)aa ld rj a & rfl a @ /_/!§) sv an^ssuu 

9_uGiurT&)3,3,rTso <oT<sZtqst? &rfl ffirru ffirru s,LLi^.3i<snr[3is, 
§>l<sir>i—LB£B£5rT6V ^suipssrip Gurrsugjih 

3T6VULD. GlDSVILD g) 0 /i) S3 ) U <oT®< i(^LD <Jty @ L/ L/<® OT g)0/i)L/ 
G^<SDSULJU(^\lb ££ll—LB&>lrb(3) ^IQ^SlGsvGlU ^(tya&GVrTLb. 


POLLUTED LONDON IN THE 1890s 
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ialaaGO gtgstgstGgugstpttgo lSI L-QlSIgstgso arfl ^i&>la 
Qsi/L/L/tS^yLfiw gttiIujgSIgogssgo. 

gt gsFI <§ry Lb 1603-ib GwSlu^a lSIgottl- (Hugh 

Platt) gtgstgqiu) ^ as Si G go uj rr @0 gu tjil (Lp gu p gu uj a 
<3ism(^)LSlL^^rTjj. ^grTGuaj iSIlLQjlEIgstgto aflGuiu ^a&soGsr 
tSyrbp <sp(i) (^Lprihs^svuSlev (^Gi—pifiGsrrrGO, aQTjii>HGuaGuuj 
^<5mi_rT&(&)Lb a,rrGurj $a§>lGLili_GorTLb. lE@A ^jq^a^Lb 
Guaq^iqr^a^ Garra (Coke) GTGsrpi Guiluj. LDuaarflGUiuu 
Guttgo Ga rrara, ld Ggupjld aairuGsr <smi a a gtt a go 
r^Gupp^^i. G aaa <jyl§)<95 Gguuu^^]I—Gst Grrflrsaj ^jq^LbLi 
s^G&oaaa aGOGUGUuSlGSlq^a,^] ^(t^ldgou GlsuerflGiu gt®^^ . 

(lp^gSIgv Gaaa 2 -pua>&L\ grjLD aGsra,aa ^jgogugo. 
^GUg GTLJUL <J_ £B!J(ipi—GST 2_pu£$5l GaiUGU3tf GTGrSTLJGUa,a 
appjaGaaGhGnGi^Lb ^Gua, GUGua,^] ^jQ^usGuu s_p ua,^> 
GaiuiuGijLb Q<siJ(&) aa&oib 

^ gsi gj. 1709- Lb ^ gmt @ ^piSlrraaLb i_arn3 (Abraham Dar- 
by) GTGSTGG)lli) ^fhjSlGGVlUlj^rTGrT (Lpa,GST(Lpa,GSlGO GaaaGUa 

gugu^^ilj Gufiliu ^gy gttgSIgo ^jq^LbGuu s^pu^^l G a uj <$ rr rr . 

^jLJULspiuaa arfhuaGOiLb Gaaaaa<soi Lb ^dj^Goapa,] 
paiGi^Gsr LDpubam aauuappuuLLi—GST. 

$J&P(5 Guj, Goupj ialGO ^ djSlGGOiujjaGh gtljulsi. 

a>[JLD a GST <95 (f) LDppjLb <^(TTjli>GaU S^pup^l GaiLJGUatf GTGSTp] 
^rjaiualal GaiupGsr/j. 

rflGoaarfl arrdiadjaGtrlGO pGmGstfiij ^LspuSlGO Gpr£j§>la 
GaaGhiqrpLb. ^swtotsF/t GGUGtLGiuppuuiLi_aGoa,aGST 

<jy/5<5 aridjap^GSlqppa,] S-uGiu aausaGsr arflGuiu GT(p)aa 
(Lpiq-iLjii). ^jppa, pGmGstfiij ugo LDGsflpjjaGrflGir s^GULpuiSlGsr 
^LfiGOLL QGlLSrrlGujrbpLJLJLbL-aj. 


firmsSlGmu GUGupaja, pGmGst^Guu GouGirflGiupr^GsraGb 
gtgstgst? 6^0 GaGmupuSlGO pGmGS^Gurra GaaSLlaa GUGuppatsb, 
^ijnsSl <jy a,Gsr anGuappSLlGor GUL^liuaa ^Q-gpppaji—GST 
G) gu G rfl G uj pj ld . firjaGLilGaiu GUGupaj aTjdiaa,§L\GO 

GprEjSlu5l(rpa(^Lb pGmGst^Guu ssa&f GGUGrfGiupp (LpupiL/Lb. 

^jGOGDGoGiUGsrprrGO ^pa, ^paG^lGuiu Gpqp (^LpauSlGO rjjlpuiSl 
^Gupa (3)Gi?fl [ratal uj go i_uj GaiutuGoaLb. <jy lj u uj.a Gaiu^ad) 
firjrrGbil I95 IpGULD ^talai &>Gip GULfilpatfGSh—, <jy a,a,a, (ajLprruSlGV 
GGurbrfli—Lb (Vacuum) a_0si//T0/i). <s> // 5 ^<® (ajLprrGmu a,G$STGs$¥ri 
£g)0<s0/_b /_/0@u5)su ^jGG)Gssra>a>aGO , ^ a>a,a, gGmGstfiij ^a>a> 
GGurbrfih—gGnrB r§lrruiSlGSl(^\il>. £g) ljul q. arrjrhja^^iGSlq^pa,] 
^GmGSJ^GOu GGUGrflGiurbp (Lpi^iLiih. 

ar rj rij <95 a, Sfl &S1 0 /j aj a, gsst gs$! gt> rj G gu Grfl G uj p pj Lb 

a, rrrrsbii uGu mpl (Steam engine) ^jiurB^ljjLb 1698-Lb ^ Gm (J) 
a> it logo arreurrl (Thomas Savery) Grm&oiLb ^ rzjSalGGViurjrrGV 
2_06um®<95uuz_l/_0/. ^)/ 5 ^ ^jiurB^lrjLb $rjrrGSlGniu l£1& <jyl$)<95 
^Q-ga>a,a ,&!\ su uujGsru^^^nua,]. gstitgo £§)/ 5 <s ^jiup^IrTLb 
^GOGOuGurr^] Ggu i3-3>a,j , rnaaGh £§) p pa^Gu rr(a,ii> 

GU ITILI LL L-ia>Gh GjpU Lbl—GST. 

arTGOifliLji—Gsr UGSsfliurrprfluj ^rrurGro fflu^aLDsir (Thomas 
Newcomen) gtgstgqjl b LbpGprrqrj ^ iejSiGgoujij 1725- lt ^ Gm (J) 
( ajGnprsTB ^q£a,a,a,&^GO ^rjaG^lGmu s^uGiuaSla^Lb 
^tjrrGSluGurri^GDiu a_0si//T<s®sw/T/7. ^aj s^iagrijaaa Ggugdgo 
Gauja,Gd)rT($\ LDLb(^)L£]GVGoaLDGV ua^jaauuaasi^Lb 
1778-Lb ^Gmi^iGuaaSlGV GT^Lguajarajih GldpljlLl- r^a^aLOGST 
$rrnGSluGurriL)]a,<5n <^ih]&)Gorra,fiL\Gsr aarrGSTGorrGO (Cornwall) 
La>rrr£lG03)fiL\GST arjfhjadjaGrfGO a> gsist szraf gd rj G gu Grfl G uj p $ a 
GaaGmLsf.(r^rBa^Gsr. 

firjrrGSluGurrifiluSlGO a_<sbw ialaaGV gtgstgst Ggu Gap a go, 
^jiurB^)[TLb Ggugogo Gaujiu (lp^gSIgo T>rrrrGtii Ggu&sst^lL. iBrrasLil 


36 


37 



rg 6 oasrfl 


\ 



Qsusm^QLDsirrorrsv p 9 Lb 

<5 S33TS35? S3) fJ3, (o) <5/7 !$)<*<* 

S 3 ) si /<*<* G <su sm ( 5 ) Lb . 

<5 S 33 TS 33 ?SS) /r-s Q<s/r !§)<*<* 
S 3 ) SI/ <95 < 9 > ST [ft Gl Ll 9 (Ij <ah 
GsUSmQjIlb). 


( j |1 j j|| 3 , S 337 " S 33 ^ S 3 ) /J 

A Jill 1 GlSUGYTlGujppg 

[ I f)YT G&> S 3 ) si/ uj nssi fiprrGiSlsmu 

I y\}- .») p I I [b 9 , Gl 9 UJ UJ 

fS* 3 sjfjrramjjfTm srijlQu 9 ( 9 ) m 

JAMES WATT WORKING ON A MODEL Gl&SVSU /TS 570 / . ST [fl Gl Ll 9 ( 9)69 

OF NEWCOMEN’S ENGINE . ~ 

^Lp GO LL 999 9 ! 65 ) I— 9 , 9 , 

QsULJU^^lGV ^jQ^^fTf^GV S ^0 LURI( 9 ) GlSULJUlb) LDL_(J)( 3 /_D, 
^ S 33 TS 33 ? S 3 ) /J Gl 6 U STTl G ILI p p LL Ll ILI 65 T Ll L_ I— 9 J , /_/?!$) QsULJUlb) 

^[jnsSluQum^uSlfsist 2 _Ggo 99 u u 99 iii 965 ) 69 iLiLb ^ 65)^9 

Sripi^uishsn Jurpssipu^Lb ( 9 ,Gi—pi^Uu^]. ^juuuf. gtiJIGIu 9 ( 9)69 

9 , 9 ) 9 , 99&>1 <sy&>l&LDrTa si?S 33 T/TS 570 /. 


1765 -ll ^sm® srv&rrL-GV rrrs&j / 5 /tlLs 3 >/_ G&frpd, 
QumfilujrKSHij GguLbsro si//tl_ (James Watt) s ^0 GimbuiGi _ 
^rjrTsSluQurn^fstDUJ ^0si//t<s®S5T/t/t. fiuy&Lbon fiurTGfiluQurTrfl 
2_uGujrT!!zh£(&)Lb (<oTflG)un(r^erfl&Sl(r^rB^i ®s 3 )/_^jQsi//j/_/<ss 3)<5 
S)®L_ ^/p/ LLI—lil( 9 , <jyl $)<95 G) SI/ LL Ll 9 , SID 3 ) SI/ 9 L_ T!j_ S 57 

jSufToShjQurTU^ 9 _uGujrf&)g,d, 3 )]. 


su it L— 9 , sir /f /j rr aSl u G) u rr n$l u 5 l sir <jy S 3 ) ld u S 3 ) u 
G uiiiiuQp^&GlarrsmGL- £§) 0 / 5 < 5 /Tf 7 . gSIgsiijgSIgo /£)/^< 95 /_ds 3 t 
^,ijrfsSluQurn^ 3 ( 3 ) uS> 1 go 99 su/tl/^sw /f / tts)®l/G)/_//t/) 5 ) 
u uj sir u it lG u/- p (&j eurB^^i. 1800 -Lb ^sm® si//T<s®si) 
^riiSlG 09 [ 5 &>lGV SlLi—^^lLi— 500 si//tl_ ^rjasSluQurri^sisn 

2— uGlU 999, §,1 SI) £§)0/5<5S57. 
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GLDG£ILb GgQLLGrV S 1 //TL_ 

cSsw rBrjiTsSlu G >1 u 9 rfi! 65 ) uj 
s 3 )Si/< 50 / a_/ 5 ^/ 6565533 / 0 )) (Pis- 
ton) st swOTy/i) <* /i) /_ 5 ) S 3 ) (l/ 

{§) Q£ & gl , & sh errl , 

SrppjLb SU lj)l (Lp 65 ) p 65 ) UJ 9 

&<sm($\i 3 iq- 3 > d,rTrr. ^ 9 , 651 9 <so 
if) [J rr oSl u G) u n r&! ss) uj 9 , 

9 > S 33 T S 33 f /T Q su erfl G UJ p p 
LDLb(j)lLb Ll UJ S 3 T Ll (j)\&>&> 9 LC) SI) 

£g) S 57 S 57 /_$ T) 

2 -LlGlU 99 lhJ 9 (Gf^ 9999 SLj LL 
U Ul S 5 T U (j)l 3 > 3 > SV IT LL . 

^ 65 ) 6 U 9 69 9 GO ST SI) SI) /T 
g)(L/^@/T/£/<*S 3 )Smry/i) LD 65 fl^jj 965 ) 696 ^ 1 l— GsU 9 LD 9961 [lb) <jylj §)<95 
Gprj^&AprSjli) £g) ILllhJ 9 65 ) 6 U 99 (LpLpiLjlb). 

/f/T/TS)®L/G)/_//T/) 5 ) 0 /T$L//_//T<S 0 /S 35 f? GlpiUlLjLb UJ [ 5^1 jJIEJ 965)69 

^ )IU 3 > 9 , 2_0 SI/ IT 9 > 9 >L 1 Ll L—l S 5 T. U (^ 3 r ^ ) S 3 )/_ < ®Syr g)^S 3 T 

(H-pGVLDIT 3 > 3 > ( 9 ,G$)ptT, 3 ) G) 960 gSIg 0 2 -pU 3 ,^l Q 9 ILL UJ LJ U LL /_S 5 T 
( G) 9 > IT L^)l <SV L-IFLJ 9 I STS 3 TTJ 7 (o)<T/Tsi)Sl)L//_/( 5 )Sl/^S 3 T ^ [JLluLb 
g) 0 y^/TS 3 T). 

g)/i/S)sn/T/ 50 y ^uGlurTQ-ggj sn)<®/TL_si)/r/ 50 y/_S 3 T g)s 3 >S 33 T^ 0 y 

S^SWTjy /_//_!_/_ lSlflL-l S 3 T 9 9 ll) [JITjsb ILI LL /TeS 2 _ 0 S 1 //T® U® 0 / 5 ^ 0 y. 

s^l_( 5 )(o)/-D/t^ a_si)<*^@/D 0 /i) l/( 0 * ^,s 3 )/_<®syr QpiuiLjii) 

Q^rTL^lp 9 rTsiusv 9 sh Q 9 ursmL- 9 , 91 — 99 ) iSl fil LL i— sir 

uSlQ^rBggl. iSl [flL-l S 3 )/e 95 (c 9 j <95 ®S 3 )/_^ Sl/ 0 /_D/TS 5 T^@si) ^/ 0 y 

U(^ 9 tU G)/_//T 0 L_<*S 3 )S 1 T SI/ 9 lhJ Si UJ 9 jJ , U(^ 3 r ^,S 3 )/_<*S 3 )S)T 

QpUJUJ. (o)l//T 0 /_!_<* S 3 ) SYT 2 -pu£ 6 bl Gl 9 lLJUJ ^,SST Gl 96 VSlT>SU 

S )®L_ G)/_//T 0 L_<®S 3 )S)T sfilpp&blsv Si SIT) l 3 , 3 , Sl//TSiy /_flc® tj 5 )<® 

<jyl$)<*LD/T<S ^) 0 / 5 ^/T si) iSlfllb-l S 5 T sSlsDrjsSlGstiGuj 

2 — GV Si Sift 99 )§>\GU 9 UJIT) 9 >, USSST 999 IJ [ 591—93 LD 9 lf)IUJ 9 )l . 
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^Qsrrrsv si//tl_ fipmsfil uQ u mfil iq ld 90 &g,<sfi&> 

Q si/ u u &> S3) &> 2— uQiunSldsinLDSv si? sm rr <* £) (3 iu 

surB^^i. iShfliLi—sin ldlL^ill LC>[jd,Gind, gt$Q u rrqjj surra 
2-uGiurrSl^^l(j^rB^msv Q 6 i/(g si 5 )s 5 )/ 7 si 5 K 3 sd( 3 (l/ iSlrflLbistflssr 
s^l_(5)(o)i_d/t^^<® &rr@&(Gfi)Lb ^Lflp^i Qu rruSl 0 <®o Lb. 
Q^fTL^IroqijL-^lGuj <5jrouL-L^([^<i<9irT^]. 

^ssm go ihprrsbiluQurrpI iSlijltLi^suflsb sjrrrrsfTUjrra,-^ &)<55v_3,d, 
rjjl&v&girfl<smu 2_uGujrT&uu(j)iJ5&>luj&j. rflsv^sifliurrsv^msir 
Q^fTLflroquL-^lGuj &rr£$5lujLDrT<5isT3 l ]. 

^gyGcsGu rr&o firjnsfil li G) u rrrfil &dr &rrrib&riL&6ifrlGViLb 
Qprr^p&rrisvGV&sfrlGyLb £g) iu rhj @ si/ (3 $ rr (J) U)L®fi 
rjjlrb&rrLDev ^jyssisi/ sjuusysierflsviLb /_/(l/sw/_j(5)^l//_/l_i_sw. 
^SWSwf(5<S(g ^L^uSlsb ££l([I)&(&)Lb &LJLJ®ShsM cftStS/T/i/tSSSlOT 
£g)(L/< 95 ( 0 Sl/l§) 6 U /Jj f 7 /T 6lS? lllGlU [Tf^l < 9 > S 3 ) SIT LJ U ILKSVTU ($\8>$ U_/< 5 SOT 

^ tpsvLb <9iuusvsisnfT<sv QuqjjfhJ&rrppi&Qai <orS>l!jna sts^/ts 
/ 5<®/7siyii) @0ii)L/siyii) (Lpuppa ~,&j. 

^ Li Li LQ-ih Li L—i s£0 /f/r/Tsi5]<*<®ij/_/s3)sy ®n/Tsw oolSlLc? (John 

Fitch) STSOTgn/fJj ^Qmijlaaij 1787 -ll ^,«w® a_ 0 si/ rub St mmj. 
<3irB{5& &,uuG0&,<s5Ysn s3)si/<50/ <jysi/f7/reu usmih &Lburr§>l&& 
(Lp up iu aSI sv S3) sv . ^ssrrr&o 1807 -ld tjrrurril. 

ool/sFlsw (Robert Fulton) ctsototi/io LupQprrQ 5 <jy(o)/_D/$cS<s[7 
2_0S1//TS®(L/ /f/TnSl 5 ?c*<*L/l_/ 6 U Qsn/p/) 5 )cS[ 7 /_D/T<S ^lUl£]§>lUJ{£l. 
Q&rrqhp&ih Q&rrffrij&umgi ^<ssjsst^^] <surrs^u<b<3iLJU<svsi(^Lb 
/f/T/Tsi 5 ]<®d 5 L/L/sUc*syr ^uSlssr. 

r£lsv£&>l6V ^,rjrfsSluQurri^s,sn ^sjfjfhis.suxsn^ ^Iq^ljulj 
l/ujsotl/llsot. ^[jnoSl ljG) u nrfy uj n<sv s^qt, si/sw/nps/n/L/ 0 l$)s 3 1/7 
^jsvsvrTLDsb rB&jjLBg (Lpupp^^i. ^ld^suld ^susu/tsiSll/tsu 
susmupsidr &rfhurra ^tunLarTgi stsot/_/<5/tsu £g)0/i)/_/<s 
^SMT/_Sl//TS)T/i/<SS 3 )S)Tc 5 <5 S 3 ) f 7 U?) SU /-/<§)< 50 / <5 S 37 (3 ID SU 
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£g) p <5 SI/ S3OT <S SOT 

^(Lf<95<SL//_/L_/_SOT, 
^juuijpu UL-L- si/S3OTnp<ssOT 
G<svrra(]>&rr(J>LDrTL-ijp6ij (Loco- 
motive- su<s £5 sot Q/_d/t/^)u 5 )su 
' <5 rr esfl iu til Si ’ ) srsOT/py 
^ SOT Dp <95 <SL/ /_//_!_/_ SOT. S£0 

(3 su n& (3 <* rr (3 id rr LL up si/ n su 

L/SU g) S3) SUL &&,U Z_/L_L_ 
O LJ L— Up <® S3) SfT ££l(Lp&& 

<jp up p & §1 ■ <jy /j ^ u 
QulLl^uSJsv &[j<£<sir>&(J>ujrT 
LD Stifl &> IJ 3> S3) S)t(3 IU IT <oJ p p 
(Lp Uf- p £ §1 . £g) LJ U UpUJ IT Si 

gsmi—su rrsn^^Usir Gldsv 
uj r£i (&) Lb ^rjuSlsv&dr 
uiu<sirLjrTLb(j)i<&(&) sup^ssr. 



(Lp&>6V QsupifilairjujrrGsi GGvrr&Q&rrGLDrTLbijptsiL ®n/77T®i 
sbis.0 oQuswcfsw (George Stephenson) ctsototi/Z-Q lSI rjl Lbi—mzofl iu 
Q umfiujrTsnrjn&o 1814 -ll ^smupQsoQuj a_0si//T < ®<*u/_/L!_/_0y. 


g) lj u uptu rr&LB Q p rr l £1 p /_/ /j l_ S) a_suc*^s3)^ Qsi/0 
(3si/<® /_ d/t<$ LDrrprfil&Q&rrsmi^Q^rBg&ti. ^^<sb (3si/<*^@/D0c® 
&rrrj<smLb ^swrswfssi/j /f/r/TsiS/u/Tc* umpifiiu /#su<s<s/$c5/tsot. 
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5. r£<s»®<9&jf iiSIsjf i^®if’®T6D(!pii> sr^jjairiscdpil) 

iSl rfl LLi_gst lbltQl- Qlbltl£I p l/ [tlLIo) rfil&Lprsg (Lp>o,GO 
[Bo® ^(gjLb. ^QnufloorTGiiib) Q ®g rr ld ssfl iq ld 1800-Lb 
^<s sst® gultoSIgo Q^rTL^lporTGSiGOLDiuLb ^Qgst. <jy< 5 /D 0 <* 
orrijGSSTib) ^suij&<sfili_(LpLb GjLjrrGnLDLTGST ^snsSl&o rffs oaaifl 

1900-ld gulto&)go p sip iu rr sy ld lbgstgsigst 

QgrriflsvuiiuwrraQ&Q&rrsmL-^. <syLB6sfli_(Lpib gtgsstgsstpp 
^gltgSIgo r£l6V&&rfl ^(OjrBLBOti. ^jssrp], Gsupj Grpo, prr(^ub 
2 _puLB$Bl QoiuturrLB ^snsSlpro, psi^iurr <jyl§)<s ^sneij 
rflGoasiflssnu 2 _puLB$Bl Qoujlalpg]. 

^o ^1&Lia ^igltgSIgo ^lup&brrriiaGn si irj sup, ^iGupssip 
<jylj§)<s ^IGltgSIgo £g)/5<s 3-<sv&Lb ^uGujrr&g&j&Q&rrsmL-gi. 
^o ^]&ba msSl&o r^GoaoifliL/Lb G^ltgsstl^. gt^ioolluLLl-^i. 
^pGurr^i £)lLi_lblbLLl- 3, 000, 000, OOOfejjjmrpj i3gog6\ujgst) 

i gst rflGoasirfl 6U(i)i_rT su 0 /_/i) G^ltgsstl].Qiu(b)ooLjuLL(b), 

GTrflaoLjLKjb&lpg]. 

g$)gj G£Q]j gLLI LB LB S>1 GO lb GO GO 1$) 6 U 68 ) GO . rjjl GO <95 <95 ffi S3) ILI 
GT ifl U LI LB LT GV /_/ S3) <95 U-1 Lb §) p] ff) pj <95 0 [B 0/ <95 GLT <95 (S0 Lb 
2 _ 0 S 1 / nSl GW p GST. Q^LTlflGOLDUJLDrTGST LB IT (7J) <95 fflfi GST Q U 0 
popLhlOGTT ^LBGSTLTGO GlDG£ILD GlDG£ILD LDITOGSU rjjLBGST. 

^p&bpGS)OL_ ofi] gt filu-i Lb G> U rr&j a_ 0 si/ rr(o,ib) z_/s 3 )<* 
iS1LL(^l£]gstgw a pi GTiflupibiGurT^] a_ 0 si//T 0 /i) hgsiogsuu si5?l_ 
<jy gltgSIgo (&)6ir>p surra ^jctyiBLBgi- ^ gstltgo ^lb^IpgsioLL arfl 
Qultojgultoo, SIgsu^Lju^Igogsigo. iSIl-QlSIgstgto afismu 

U&>LjLj(jL\3,§L\ ^]LBGS)GST OrO,0,LDLTO GT/fllU GSlGUOOGOLTlb), ^ GSTLTGO 
<JV0/ iflcssiyib Qogosij l£}(o,plb (LpGsip. 
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G> o> G> u it go l§! go a a rfl a a rr a l^lSIgsuli ^LfiLorro 
Q^ltgssti^.oQoltgsstQl- Gultsu^ild ^urTiuLDrra ^jQ^rB^^I- 
woosh Qgul^. aSI u o,§b sjy ld , ultgsi pastil go fflaSliLjibi, 

OQ^fp^lOGTTOGLTLTGO 0 IGSILJuSlJgSIgO gSUuLT^IOGTT GUpOtfLb ^prBgl 
GuLTGSTLTpaSTT. aGSTLDLTGST aiflaaLLl^.aGS)GLT apr£jaLB&>lGSl 
QsUSrflGlU QaLTGSST (J) QoGOGUO,] 0,l^.GSTLC>rT0 ^([TfLBLBgl . 
QLDGg]ii>, rfl go osirfluSl sw ogstlb&A gstltgo <jy ssilb ^ iCh)uiSl6S)isrT 
(3 UrT® GUO,] Lb <3tGS)0, GTlfl^Lbt^SU^JLb LSlaGLjLb ol^gstlolto 
<£}(5P£gl- 

1800-ib) ^gsstL^ogttIgst iSI p lj rr&>hi5l go Gn^QurrQ^^OLO, 

LLOOGTT SLlpSU GTGmQGSSTlLJuSlGST UOOU) Q O GST p LT Tf O SO . 
O, LTSU LfLhJOGTTl &S1 0 LB^I LD l£) (LJjO,LhJOGrTl gSI Q^O,^] LD QupUuLLL _ 
GT GSST Q GSST ILL G U LT OJ LD LT GST ^gl/SlTSl/ GO GS> GO . ^ GSTLTGO 

GT GSStG) GSST ILL U-1 lb $G0£O)iq-U5lGSl (0)0,0)] 2-lfiujLjuLLl—QurTO)], 
^]GSlO> GTlflQurTQ^GnrTO, S^uGlUrrSl LJ UOJ OLTO>§>\ ILI LD ITGST3)I . 

^]^p(o,u QuLLG[jrTGSlujLb (Petroleum) ^gogoo,] gtgsstQgsstiu 
(Oil) GTGsrp] S3) Lp o, a u u ib. /_ oj . G) u lLG ljogSI uj ld 
*00l/l/(5)00l//_/l_(5), QoljS]ggt (Kerosene), GsiGorrsfilGST 
(Gasoline), GTGsrp] UGoGsupj Q u rrqj) lLo G irrra lb {bull 
LS lfiaoLju(i)ilalpoj (urrrraa: gtgsstQgsstiu gtoiGol? gtljul q.?) 



43 


rg6oasrfl 

toTsmQsmiuiurTsv usv p 657 63) ld&syt ^(tyrBgosr. ^supisinrD 
&rrthj&£$6S}Qjjti,3)] Q^msmi^. 67(J)< *<*<£ (3<s65)6i/u$6i)63)6i). 
l^lEIuSIsv fffliumsm £g)/_<5l§)6i) ^ip 5j/63)6i7u$/_!_(5) ^i<suif)<s^>ro 

QldQsv s-rfihu (Lpi^iLjil). lum^Lb rflsv^^lrb(^ <jyuj_u5)su Q&sbsv 
Q<su(smu].uj^lsv<s^>sv. 

Gldg^Ild, <oT <sm Q sm ill 63) uj <sp(i) £g) l_ a, j§) &S1 qjj p &,] 
LbipQpnqjj ££ii_£S>lrb(&) <*6i)/_/td/7<* (otQjijb&j Q&svgv (Lpi^iLjih. 
rjjl <sv <* <* ffi G5UU u Gurrsv Qurjhu &$&(&, £g) rj u5l sv <* erfl sv 

sr($\3>&>i& G)&d)GiJ£5rr)(&) /_/(§) 6i)/7<* ^smQsmiusinuj ^sninnssi 
(&)Lpmu&6ifrl<siT ^LfisvLDrrsi spqjj ^i—g&>l®Sl(r])r5§] mpGlpm^ 
Q&rrsm® Q&G0 60(Lpiq-U-iii>. ff)sv ^ldiuld 
<jy<5657 r&snii) ^ uSlrni) 65)/_D6i)<*6i7/7<*<* <* n.i_ <*/_ sv 

upuLirra ^jQ 3 [ 5 ^rr si) 676337(c) 6337 / 7 / 65) <7/ 6^0 s,uusS!&o rflpuiSl, 
i3<sktssrrr &t_d> ai_r 5 §i ^gyesist* £g)/_< 5 l§)/D 0 <* 

QtS/rarar® Q^svsvsvrrLb. 

toTsmQsmius^iiu ^ Ch)uiSlsviLb 676y$5/7<*7j uiumu (5)65^5 &v rrijj . 
&rfhurT<s$T ^snsSl&o ^QuiSlip^sh <jy65>6i/ Q&GViaauLJi—6vrTLb. 
^GUpS/MT) 3 tGV ULDIT& 67/$ U£ /_!_/_ 61) /7/i), (3<5(3/_//76i) SrStiULDrTS, 

<sy<sin<5m&&GvrTLb. <jy<5657 Q^q^uli <* rr ll u 65) 6i) s tf/Lb®# 
Q&6V6VrT§l. 

<oTsmQsmuju5l&Sl(r^rB^i Qupuu(^)Lb ffisv (o)/_//70 /_!_<* 65) 617 
smsug&j sirr/j, <* 657 / 7 .* eu rrassnb, auusv, 

<5)51 LD IT&STLb (3/_//7657/D61//D65)/D £g) (7/<*<*6l) /77D . ^gty 61//D63)/D 63)61 /<50/ 
61?L_iJJ_637 Gl 61/ LJ Lid) 63) ^1§)<*/$<*<*61)/77D, /§/J/T6l5? u£) /_//7/7$63)<7/ 

£g)/7/<*<*6i)/77b, LDprruLb lB m&srrrA <$)<* S3) ot 637(3 /7il/_/7<*63)si7j 

£g)/7f/$/<* 65)61/<®<®6l)/T/_D. 

67 6537 G) 6557 ILI ILl IT GV Q&IUUJ (LpL^UJrf^ S^Q[J 61$ 61£ UJ ID 
67 657 QStG) 61/ 637 / 7 ) /761) , ^GUpprTGO £g)(07D/_/ 2_G>6l)/7<*<* <*61)65)61/- 
U$6lS)0/5^y g)0/i)63)/_/^ <565$(3/7/ LSlrH£&J 67($)<*<* (LpLq-iurT&ii 



67657 /_/ 0 /< 5 / 7657 . £g) (0 LD 65 ) U ILj LD <oTo 0 o<5ft)3>U-l LD (Steel) 2 _|DU^ 

(o)<*u!/uy/i) (361/63)61) ^ Li Q u rr (Lg Lb r£l sv <*<*/$ 63) uj (3 uj 

&rrijr5$5)(r])r5J£& t ]. 


Hfllfi&i] 1900-Lb ^,6337(5)<*6y7 61//7 ^IJLblSl^GufT^J, 

/^) 61) <*<*/$ LJ UJ 657 U fTL— 63) / 61$/_ 67 6337(c) 6357 (7/ U UJ 637L/ /7(J) 

<jyji)<* /$<*<* <5 & t ]6ur£j§>luj&i]. 1950-ib ^smL^rb^u LSlro(&) 
a_6i)®(36i)(3uj ^v@<* (tp<*®uj<$^y6i//i) sumurs^ snflQurrQ^snrfs, 
(oTsmQsmuj LDrrrBuj&j. 1950 -ld ^smuj.rb^u LSlro(&) sstis,ih 

(LP<S3TL-I ^1 6VGV IT&> GsUSi^^SV Qd, rTL^l 61) 77) UJ LD /7® 
61/0®/D^y. <*/7/76337/_D 676337(c) 6557/7/(3(1/. 

6765W(c)6337u!/63)UJ^i (3^ (J) 61/^/ ID ^)61)<*<*/$65)UJ^ (3^(J)61/^y 

(3 u rr 61)^/7657. ^lBJuSJsv rjjl sv <*<*/$ u$657 ^snsmsu 6i $/_ 
loTSmQsmiLJuSl&LT ^SfTSlJ lfl<*<* (g 65) /7) (3 617. 1970-Lb ^6537(J)<*6y$6i) 
676337^)6337/7/ ^)/@<* <*/76l)7D QjrjrTgJ 67657*jy7D 61$ 63) {761$ 61) 



COAL FIELDS IN THE UNITED STATES AND CANADA 


44 


45 



rg6oa«rfl 


sffKjfiLb srsirpjLb Qpfliu ^rjii> if 3,3,3)] . 1980-asrflGsvGiu 
(Spsmsua^ sjpu srsmQsmuj (alssu—aarrs, (&,ifisv sjpu(fih 
(Surrsv (SprrsfrifflujS)]. 

(Si±>sg]ii>, s_s vlalsir (Lpaarrsv urra srsmQsmiu,rfsrusvujpp 
LDpffiua §>lLp&(&) prr(fasrrlsv ^jQpppssr. 1973 -ld ^«w@ (Lp3,sv 
srsmQsmiusrmu a_iiiu^ Q&iuiLjii) prrQfasn srsmQsmiuuSlsir 

sSlsmSVS5ULl G>61/<S/_D/T<S ^^laflaap 3,] SU !hJ ® S5T . 

ssvaiis srsisrsw Q&ujiuu (Surrlalprpi? 

2_ SV a z_b Sd L_ U 3, 3, L_ U STSVSVrTSUpriflp^Lb 
UJ p^l rjOJaSDSYrGlU rBLDlSl 2 _ SU STT3)] . 3-3, ITrj StSrSTLD a a , 

(gfupffrjthiasHrrsv QpaLflsvLirjufla^ (Lpsfriflqpppsiup q5)l_ 
ppQurr^] ssmsmsu sSlsmrj surra 3_pu3>ff Qaiuiu (LpupniLb. 
(S^rbsrv surru firjrrsfiluQurrifilssuua swgltiif^Gun^i 
£g)0/5<5 Luaasrr QprrsmassuusSlu g>3>3)] LvurfrO) ^SfaLDrrap 
ppQurr^] Lvaasrr Qprrsma ^j(ipaSlp^i. 

srsmQsmuj S)ifr5&j Qurnu ^jiup^ljjrijash (LpurfSlssrrrsv 
s_s vlalsir (Lpaarrsv apsSd, LDaashQprrsma ulaliurrsv 
suauaa^lfiLb. 

<syuuup sjpuQfsusmpp p(faa pmir LSsm(f)Lb rfsvaarfluflsir 
uaaQiD Qasvsvsvrrih. & sir suitl usv npjpprrsm(fa(§rpa(3)d, 
(So, S5 ) su in nssr rfsvaarf l^lEIuSIsv sprjrrsnLDrra ^jQpaSlp^]. 

prnfr usv su sm a a srfl sv (Lp sfr G> sm rf ufl 0 a Si G p rr Lb . 
(Sursgiih pLULarr sv (LpsSrQssrp (Lpiq-iLjii>. rfsvaarf svnu 
^jiup^ljjrfash Qpsvur arjrfasrrlsSlrrpp^] urr^iarruurra 
sr(i)ia(&)Lb suLfl(Lpsmpasir>srT Luaasrr asmCfiLflupp^isksnajjash. 
ppQurrrpg^] Qsu(&) §) sv Lussflpfrasrusn stdsl ipaj ^ffaLurrssr 
^srTSij rfsvaafilsmu pumrrrsv u rrajaarru u rra sr(faa 
(Lpiq-U-iiii. 


rM, ssrrrsvuf a^u (tpswL/ Qaujpsmpu (Surrsv rfsvaafilsmu 
gljjj ^jurfarspai^p ^jjaSlaQarrsm(f Qa&vsva, (Spsmsu- 
uSlsvsmsv. rfsvaarf smu smsuD urjgQSQi usfr {rfjsinsmpaj 
S>lljsuLDrTa(&)Lb surfilippsinp sSlsmrjsSl&v asm(fLfupaauu(f)Lb 
rfsmsvufsv ^(paSylp&j.. ^juuup Qaruprrsv rfsvaarf ilild 
srsmQsmiusrmuu (Surrsv as^aflujLDasrsr ffrjsu srrfQurrQpsh 
^(alsS!(fif>. 

rM, svTrrsviLb rfsvaarfiurrsv &) sv ^sruLuash ^qpaSlsSrpssr. 
rf svplfsv (Sprrsmup sr(fuuprrsv Lvsmsmsm Lurrau(fd,ff 
^IQpSlsv 2 -Sytsit 3,smsssfri susrrpsmp ^appLDrrat&j&lp&j. 
rfl sv a a rfl suiu sr rfl lj u p rr sv l/s3 )<® s^smurrS) arrppj 
ld rrasm u§> 1 p&j . rfl svp^lsv flpnfiu arflsmu sr(fp^]sSlu(f 
rfl svpsmp appuu(fp$f rf sv ld ld rrasu usu supa 
au(fuu(fppsvrTLbprTsZr. ^ ssrrrsv ^3>p(&) <sy&>la Qprj(ipih 
a_s3)tp/ji_//i) GpsmsuuulfLb. ^tpssmsv rfsvaarfluSlsir sfilsmsv 
< 3 l&>la rflp&j tsysmp S-uGiurrlaluu&j ai^ssru) ^&lsSl(fii>. 

rf sv a a rfl u5l sir £g) qrj lj l/ lv rfappuLorra 
frfldpaauGu rrsuffsvsmsv. srsmQsmiusinujsSlu rfsvaarfl 
<S>j[faLb ©jraparTsviLb ^QiSLjii) srsmprrsu^i spqpprrsrr ^irp^l 
Qurr(&,ih tsysv&vsurr? ^uQumpg^j srsfrssr Qaiusu^i? 

^3)1 (Surra, lj^lEIuSIsv 3-srrsrr QLvrrpp rfsvaarfsmuu-iLb 
sr/fluuaj ^upprrssr^]. rfsvaarfl (LpaarrsvsSpib anfussrrrsv 
^ ssi gy. ^ippa arrfusfr ^pafl^Qssrrrlf ^jsrusmpprrsv, <jyay 
arrirusisr smu ^asma® (Carbon di-oxide) STSsrsmub surriLisrusu 
3-(rpsurra(3)Lb. 

arrsirusb smu ^asma® ^urrujLDrrsrsr suruLj Slsruuiurr^i. 
spop susmauflsv LSlasi^ih S-ufSiurraumssr si//T(iysiy/i) a^i 

arrppj wsssrusvpff&v arrrrusfr smu asm a up sir 

<sysrrsii STuQurr(LpgjLb uppmiflrnb usysmi^sv ^Lpsfrpsmu 
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UGLj<sm($\ /_dl_(5)(3/_d. ^LJULpd (&,G&)ppg, <3isrrstid) &mjusb 
s5)/_ ^dsmg 1 ® g)0ij/_/^y (Lpdtil iu ld nsingi . 

u&Gm&f?, d,rTGU(jth]3i<sn ginirusb s 3)L_ <^ > tis&)g : i—n®og,n 6 isi 
a_u5)/r gu n Lp til sin p gist. ^nsnrjihjgisrT (3j film < gdti^utisisTQpGOid 

<® /TfJ /_/ SOT 65)L_ ^ <S S3) c? S3) L_ U-l lb) , 9> GStST SOT? /T LD p pj lb) 

grr^uQurr@L-&<sir>®rTiLiLb ^smsm^gj ssmsmsu a_p u£!ti 

G)&UJgJ Sl/OT/T®fiW/DS3T. 

g> n gli ij lib g> sbr ginirusisr s 3 )/_ ^d&ngG^i— Qump^LDm %d> 
^d^^IGtii—Gvnib. ^esrrrsb, LSlqjj&fhJ&sn grGuntid^ibGun^] 
<S/777U(SOT 63)L_ ^ds&h 2-Ql)Gl] nti pgl . ^ juuijp g nsu rj r£j & sh 
9> rj lj u S 3 ) <5 l 6 ) 0 <*/£/<* syr s^q^gu ndti (&, Lp <sm <sv gmssr 
QgiutilGbrpGsi. 

(S/t/tl/sw s3)/_ ^dsmg 1 ® z_DL_(/>)z_b & rr p rfil 6V ^jeVSVrTLDSV 
^<$p^Qijb,g,nGO {gjrBg ssvtid) grTGurjihjash, LSlqjj&thigisn, 
LL>Gsf]^rf 3 ish lunqijib ^(njpSAqjjdg, LonLbi—njjgGh. 

<3lt5g GUG^gutiev umjg,3,rTG0 r£l6V&&rfl<simu Grfipgj gnrjuosr 
s3)/_ ^d&ng&ni— a_0si//Tc*(gsi/^y /5 sws3)/_d^/7(oW. ^ssrrr gv 
g)^y <jy(j§)<s ^nsurjiiigGn gugytu 2 _< 5 <si//_d/t? 

^gvgidgv, erestGi r> Gp nGinpj til pgj . g, n gu rnii g sb 
S-uGiuntid(g,ib gn/jusir 65)l_ ^ds^gi^Gm < 3 fsnGU)GU still— 
/ 5 / 7 /i) < 3 j^lgLDng ^G 5 ) 3 > a_pub,§)l Qguj^iQgnGmi^Q^dtiGpnib. 
1900-Lb (Lp^Gsv <* n p rti gv gnbusir 65)l_ 

^dsuigi^sbi < 3 )gytgli <31 S >1 g fit £gj d Qg nsmGi— Qg&vtip^]. 
^jLjQumgp^GYTG^hsv uggnutirnb uditisv (LpGbrpGsirj urii ( g 
£g)(/ 5 <S(g/i) gn/jusir g 3)l_ ^dsmg® GSlGsirjGtiGGvGiu ub>g,n- 
utirrib uditilGC pnsin^ urijgng ^gsvnib. < 3 jgtf < 3 )&>lgLimg 
£g) gvgv nivsb £g) 0 <* <* sw rr ib . < 3 / ljQ u n/npgj ib pibrnnsv 
gsuntidg (LpLpiusvnib, ^Gsinsc < 3 ^ 5 ssmso tidgsogsg 
rffggiuLong srinpib. 


(tfylfluj spsirrl gnppj ujwlsd^iot suiflujng l^lBuSJgv 
uniupg^ L^itid^ Qgulju^&v^ < 3 )Gibldtip^i. ^justisv < 3 ]i 5 <5 
Qgulju d>Ging, y,iSl, < 31 smi _ GlGUGrrhtii—ib GlsiLGifrlGujpfrutipgj. 
£g) lj u upiu /Tc* y/_flu5)sw g : rjrrg : rfl Qguuuw ld rrp mcusv 
£g) 0<s® /D3j/ . ugi&Slsv CTsiysi/OTSiy QsuuuLb ®S3 )/_<*®/d( 3^/7, 

^ijgSIgo ^yd/si/OTSiy QojLJUgGtng G)<suGrflGiupr& gS\ ($\&) pgtf . 

l^lBI QGUULjg,Ging, <jy<s<#^6i/zj/_/<s (Infra-red) ds^/jcssyr 
^Lpevurngi QsuGrflGujppjSlp^l. ^gjsijLb GpsrrlGmuLJ Gun go 
< sy<sir>GvgiGfTnd) ^ssrGg,, ^ssmso <sp<srrl<smu<sbilu iSsnLDnosT^j. 

& d !g) <su lj Li < 3 / <s$) sv <® S3) sir<* &npifi]&o 
9 _ 6 n<sn &njju<sZr s3)/_ ^dsmg 1 ® ^drsijniLQdQginGhSylpgj 
( <oT esfl GQJ LD , (&)G$)ppg, <31 S3) GV $ GfT Lb S-GTTGn <Sj) Gffl £5) UJ 

2_<syrsi/ /r/i/ ® <*Q <* ndrGrrngj ) . g) lj u ry_ < 3 j <* ff) <su lj /_/ <* 
<®@/Td5syr ginpi^GO dldSldQginGhGu^nd) l^lEIuSJgZt Qsuuuid 
<31 S>1 & rjl d §>1 p§] . gin/jusm s3)/_ ^d <sm g 1 ® g)snsn/T/_Dsn 
^)0/5 ^/tsw y/_flu5)sn CTsi/si/sirsiy Qguuuu) ^(r^dt^Gwn 
< 3 l<sir>£b sbilu < 3 j&>lgi Qsuuuid ginirusisr snu ^dsmg 1 ® 
^KQuupnsv g£)($d£lpgj. 

^juuup anprtisb ginjusir suit— ^dsmg 1 ® ^ysirsiy 
< 3 l^lgiljl^^ldQginsmGi— Qg : sirpnsv, < 3/^1 CTsi/si/sirsiy 
tihfiUu 3fsnsung, ®jfir,LJitispiLb. Glusvild usv <3jgidti)suLJLi 
&$ 5 lfj& 6 YT 3-snsumhjg,LJUu(ti, Lpitiutisb g : rjng : rfl Qsuuubb 
<3!&>lgirfld(g)Lb. ^)^ysiy/i) 3f^>g,id 3f^ignfldgin^], ^ssrnso 
Lpitiutiski g, lLuQguuu rSlsmsossmj LDnppdg^upuj < 3 fsnstip { g 
QsuuuLb < 3 )&>lgirfld(g)Lb. 

^pGlumnp^j Lpitiutish g : [jng : ti Qsnuuid 3 t&AgnflLJug,nso 
sl&stQsst&stsst g lLuQguuu LDnpj^svgish sppu($\id srsirpjLb 
3 fg,sisi @,G&)LC>giGiT (g^rti^gjib sti(s^(s^nstilgish ^rmiudti) Qg : ujg^ 
siLQ^tilsinposTij. GmspiLb gin/jusM s 5)L_ ^dsmg 1 ® S-QjjGunsuGing, 
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STRIP MINE 


pmb Gsus ur(p)Lb ^r&srprr&o, ^jiurB^rjrhJsns^&rr 

r£lGV&&rjl6mu <or rb lj u p p (g u^lsvrrsi Qsupj sjGa&niLb 
STrjlQurrqjjGSYsn <5rrjl&,&, Q«u<sm($\ii>. 

piTlb S3) <S\JT) L— [J®0 S3) SOT <oT fl & <S 61) H LD . g>[jpp] LDppjlb 
<5 sm 633? ifl s6) (5 p gj lEI sot & n rj p S3 ) p a_ swl /t«<® sv mb . 
^<s^&&&>l<sir>ujLi uiusiru(p)ppsvmb. (&,rjhu sp errl ssnu u 
uiu<siru<p)ppsvrTLb. 

^jpi &t6VsvitGld &rrp@?lujLb, ^ssrrr&o ^pprp <jy£§)<s 
(3/5/T(Lp/i) 2_S3)LpL/L//i) G^S3)Sl/L/L/(5)/i). 

^gst asp] ib> , su qjj rii <* rr si) p £ 5 ) si) / 5 /T/i) rjjl <sv & & rfl <sm iu 
S-uQiurrSlu using rffpip^lsElLLi—rrsviLb g^i_, rffevSiaiiflprTisir 
Q p rr l£ 1 p /_/ rj l_ S) S3) iu & rr p S>1 uj ld rr <£ §>1 iu pi st sot u S3) <5 

/5f7/_£) LD ppplS)51 !—3i3^mrTpi . £g)SOT/rj/ /£ 61? SOT 2_ SU <* LD 
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£g) iu /5j§) rtrhJS,Q<snrr(^\ ld asm® lSI uj-U q&G<mrr(p) ib 

£g )( puupprp r£lGV<&&rfKs>uj &,rrri<smii>. 

rflsvisifl c® LD&&(cifp<&(&) ^<5m<siJ6ifrlLJLj<sir>piLiLb <jysi//7<ss3)6OT 
&6ij&rjlujLDrT& s^sup^lpuus^piLiLb ffrrp^huLDrrsiSlujpi. 

^jsups^pGhusvsvmb ^ipj &,mpp (jptsbrsrprrpi suQpmdjsisrrl&o 
/_dl_(5)(5/_d Qffiuppj. ^ipprp (LpQsiGsrrrGO ^ipi lurrtpib 
3,sm(^\3iQ3irr<sn<snrrp Qsupjib suprijsisvsvrrsiGsu ^jppppi. 


(Lp^pppi 
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